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AmMCHN — 


Line-up of A-C breakers with Pneu-Draulic operators at Niagara Mohawk’s Porter Station. 


Our breaker customers know what they want: 


98% demand Pneu-Draulic operators 


High-speed interruption, consistent 
reliability and low maintenance costs 
—these account for the decisive pref- 
erence for A-C circuit breakers with 
Pneu-Draulic operators. In 6 years 
since their introduction, Pneu-Drau- 
lic operators have won acceptance of 
160 companies. Over half our sales 
are repeat orders. 

Preferred advantages include safe 
closing of breaker at full rated speed 
onto energized line, even when no 
control power is available, thanks to 


reliable stored-energy mechanism. 
Design is climateproof...oil instead 
of air eliminates need for anti-freeze 
solutions and rules out moisture and 
corrosion problems. 

Get the facts on Pneu-Draulic 
operators — available on all Allis- 
Chalmers outdoor breakers rated 
14.4 to 345 kv, 500 to 25,000 mva. 


Call your nearby A-C office or write 
Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Compare these advantages — 
@ Compact size, with few moving parts. 
@ Protected against rust, freezing and 

corrosion. 


@ Automatic emergency closing at 
full rated speed even without control 
power. 


@ Complete system protection with 
mechanically trip-free operator. 


Pneu-Draulic is an Allis-Chalmers trademark. 
A-1305 
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Slectrical 
What in the Worid + i 


. .. happened to EW’s format in this issue? Quite a bit. Starting with this page, 
formerly the contents, you'll find changes designed to give you a better, fresher 
publication more closely tailored to the changing needs of the electric power 
industry. 

In this page’s new column, your editor is looking forward with pleasure to a 
weekly personal visit with you. We hope you agree there'll be much to chat about. 

The first group of yellow pages (pages 15-18 this issue) has undergone major 
surgery. “Preview of the Issue,” now incorporating contents, is on the first yellow 
sheet, easy to locate. But the major change adds a new two-page weekly analysis 
feature called “Supply Lines.” Here will be found treatment at management 
level of the vital, complex area of electric utility procurement and of equipment, 
materials, and supplies. “Supply Lines” replaces the old single “Procurement & 
Products” page. 

Page 5 has been redesigned to include a new feature “Dateline . . .” which per- 
mits news event analysis on a much broader base. We'll still give prominent treat- 
ment to politics . . . (and public power), but our far-flung news network will be 
able to give you over-all better service now. 

There’ll be other changes too. We hope you like all of them, and that you won’t 
be bashful in giving your comments pro or con. After all, if we don’t give you 
what you want, we’re not doing our job. 
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CABLE’BILITY ON THE JOB in the control room of McMeekin Station. Okolite- 
Okoprene 600-volt and 5000-volt cables were used for all power, control and 
lighting circuitsfor both units of the station, assuring long, dependable service. 


MODERN COAL-HANDLING FACILITIES at South Carolina Electric and Gas 
Company's new McMeekin Station—one of the most efficient and economical! 
steam electric generating stations in the world. The new station, producing 
275,000 kilowatts of power, uses only 15 cubic feet of space per kilowatt. 


Cable'bility at work 


Over a Million Feet of Okolite-Okoprene 
in South Carolina Electric’s new McMeekin Station 


| ce 
arple-bil’-i-ty) new Ver 
man 


: tstan 
Jes that give ow 
trical cab ng backét out 


2. Having lo d application. 4: to 
. esearch an > roblems- = 
in cable F of a P d dedication 


nite Company: 


More than a million feet of 600-volt and 5000-volt Okolite- 
Okoprene cables are installed in South Carolina Electric & Gas 
Company’s new McMeekin Station, engineered by Gilbert 
Associates, Inc., of Reading, Pa., installed by T. D. McClure, 


—_—., 


Jr. Co. of Atlanta, Ga., formerly Miller Electric Co. of Carolina. 

Okolite-Okoprene cables had previously shown satisfactory 
service records in power, control and lighting circuits at South 
Carolina Electric’s second largest steam electric generating 
facility, Urquhart Station. 

The McMeekin installation—one of the world’s most effi- 
cient and economical generating stations, providing 275,000 
kilowatts of power while using only 15 cubic feet of space per 
kilowatt—uses a variety of Okolite-Okoprene cables. Multi- 
conductor control and power cables were used almost exclu- 
sively throughout the plant and switchyard and to connect the 
coal handling facility and adjacent Hydro Plant. Multi- 
conductor constructions were used to increase mechanical 
protection since most cables were installed in common in-the- 
floor or in-the-ground raceways covered by steel plates or 
concrete slabs. 

For the full story on Okolite-Okoprene, write for Bulletin 
EW -1085. The Okonite Company, Subsidiary of Kennecott 
Copper Corporation, Passaic, N. J. 


where there’s electrical power . . . there’s OKONITE CABLE 
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Letiers 


Service to the Industry 


To the Editor: 

This is a belated note to congratulate you on what 
we believe to be an excellent reporting and writing job 
in your feature, “Living With Light” (EW, July 18, 
p 47). 

I believe this represents a service to the lighting in- 
dustry and, if you please, to the poor homeowner who 
instinctively wants better lighting, but does not have 
the knowledge to demand it as he might demand such 
a simple thing as an appliance. 

Above all, it seems this article will help the electric 
service companies where they are tending to neglect an 
already profitable load, and one which could become 
more profitable. 

Ted Cox, Managing Director 
American Home Lighting Institute 
360 N. Michigan Ave 

Chicago 1, Ill. 


Photo Printed Topsy-Turvy 


To the Editor: 
Enclosed is a copy of the story showing the Lindsey 
side-opening suspension clamp No. 5880. 
Unfortunately the photo was printed upside down 
and of course loses a great deal of the eye-catching 
value of this unique clamp. 
We should appreciate a correction. 
B. Wood 
Lindsey Mfg Co 
222 Vista Ave 
Pasadena, Calif. 


> Glad to oblige (see cut at 
left). Despite our watchful 
efforts, cuts sometimes do go 
awry. Thanks for bringing 
it to our attention. 


This is your column in Electrical World. Let us 
have your comments, questions, criticism. Address corre- 
spondence to Letters Editor, Electrical World, 330 W 
42nd St, New York 36, N. Y. 
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Vancouver, B. C.— Victory 
of Premier W. A. C. Bennett and the Social Credit 
government in last week’s British Columbia elections 
practically guarantees construction of the gigantic 
Peace River project. 


What effect this will have on negotiations between 
the United States and Canada for development of 
the Columbia River is open to speculation. 


Peace River Power Development Co is almost 
ready to apply to the Public Utilities Commission 
for a certificate of public convenience and necessity, 
and there is no real doubt that it will be granted. 


Company spokesmen say the application should be 
ready by the end of this month or early in October, 
and that the company is “working all out and our 
studies are well in hand.” The PUC must hold public 
hearings and issue a certificate before PRPD can 
go ahead with preliminary construction. 


After the election, Bennett said, “We want both 
projects (Peace and Columbia) to go ahead as fast 
as possible.” This is reiteration of views he has held 
all along. Lands and Forests Minister Ray Williston 
said both projects must be pushed forward or the 
province will face a power shortage in 15 years. 


Williston commented that construction will go 
ahead on proposed Peace River and railway proj- 
ects in the north “now that there was nothing to stop 
them.” He referred to a 700-mile railway from 
Prince George to the Yukon, as well as Peace River. 


Reports still persist that agreement between the 
US and Canada is very near. One source, in fact, 
says a treaty is ready to be signed. 


But the treaty, if it exists, could be in a precarious 
position with Bennett in a position of new strength. 
His statements, and those of W. C. Mainwaring, 

(Continued on page 65) 
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L-M’s revolutionary new Electronic 
Control mounts at a convenient 
height on mounting frame or line 
pole. Available for both Types RE 
and WE 3-phase reclosers. You 
have famous L-M protection for your 
system with maximum flexibility: to 
560 amperes continuous, in voltage 
ratings 2.4 through 14.4 kv, with in- 
terrupting capacity to 12000 amps at 
4.8 kv, 10000 amps at 8.32 kv and 8000 
amps at 14.4 kv. 


Outstanding 
Features of 
L-M Reclosers 


- @ Lowest possible cost—no other device can match 


L-M's recloser protection for the same money. 

@ Simple installation—when controls are adjusted you 
just connect circuit conductors to bushing terminals 
and recloser is in operation. 


@ Wholly-contained—requires no auxiliary power sup- 


plies or relays whether installed in substation or on 
pole top. 


Mew 
New L-M Electronic Control Adds: 


@ Greater control flexibility—minimum trip current, num- 
ber of operations to lockout, number of fast and retarded 
operations and time-current characteristics field-changed 
without untanking or interrupting service. 


e@ Greater Application Flexibility—the basic Electronic 
control is complete with all control possibilities built in 


except optional ground trip. All possible protection is con- 
tained in one unit. 


@ Complete test-ability—control may be tested with 120 
volts AC with very low current. 


@ Ground Level Operation—Control panel may be 
mounted independent of recloser. 
® Simplified Coordination—L-M Electronic control offers 


special operating characteristics apart from time-current 
characteristics presently offered. 
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L-M’s New Electronic Control Provides 
Greater Flexibility For Reclosers 


Relay, System Protection and Substation Engineers will find that the new Type 
RE and WE Reclosers offer the ultimate in coordinated system protection. 


by N. K. DELANEY 
Product Manager, 
Switchgear and Capacitors 
Line Material Industries 


Oil Circuit Reclosers as developed by Line Material some years 
ago have been universally accepted as tremendously efficient, 
cost-saving protection for distribution lines and ‘substations. 

One reason for L-M’s outstanding leadership in reclosers has 
been the L-M-developed hydraulic control, which is extremely 
dependable, and well accepted. 

Today Line Material announces another revolutionary new 
engineering development—the L-M Electronic Control. 

The Electronic control consists of a solid-state transistorized 
sensing and control device: time-delay relays for resetting and 


reclosing ; provisions for ground current tripping; test and con- 
trol switches; and plug-in components to provide for changing 
time-current curves and sequences without service interruptions. 
The L-M Electronic control provides greater flexibility, greater 
accessibility, and a wider choice of time-current curves than 
have been available even with L-M’s outstanding hydraulic 
control. 


Now Get Electronic Coordination 


Get complete details on this outstanding improvement by Line 
Material in automatic line protection. Ask the L-M Field Engi- 
neer for Product Information Bulletin CRIWE, and ideas on 
how you can take advantage of this remarkable new develop- 
ment in oil circuit reclosers. Call the nearest L-M office; or 
phone or write Line Material Industries, Milwaukee 1, 
Wisconsin. In Canada: CLM Industries, McGraw-Edison 
(Canada) Limited, Toronto 13, Canada. 


&) LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


Recloienrs, Sectionalizens, and Oil Switches 


MeGRAW? 
EDISON 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 


PACKAGED SUBSTATIONS + CAPACITORS + REGULATORS - OUTDOOR LIGHTING 


+ LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE & CONDUIT 





You Be the Judge 


Of Transformer Values 
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This 2400/4160 volt, 25 kva electronic SRT serves 20 lake 
cottages at Hillsdale, Michigan. While 10 of these cot- 
tages are fully occupied year-'round, the remaining 10 
are occupied only on weekends at which time the sec- 
ondary voltage varies from 118 to 126 volts. Although the 
line is served directly from the plant with no line regula- 
tion, the electronic SRT has maintained secondary voltage 
at 122 volts + 1% volts 


Another electronic SRT being installed! This one, a 7620 
volt, 25 kva unit on Public Service Company of Colorado 
lines, will serve a trailer park and resort area 


Sensitive electronic communication equipment, de- 
manding a fairly even voltage level, is being supplied 
by this 4800 volt, 25 kva electronic SRT. Service has 
been completely satisfactory. 


Cleveland Electric Illuminating Company uses this 
372 kva SRT in a vault to supply regulated 121 volt 
secondary power from a 4340-volt primary feeder. 
Although voltage on the primary varies from 4160 to 
4500 volts, the SRT holds secondary voltage at the 
desired level selected 


Puget Sound Power & Light Co., has successtully used 
this 25 kva SRT for two years to supply regulated 
power to a remote Pacific Telephone & Telegraph 
Company microwove installation located high in the 
Cascade Mountains. Maintained voltage is 120 volts, 
plus or minus 1% volts 
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ROUND-WOUND 


TRANSFORMER 


ELECTRONICALLY 
CONTROLLED MOTOR 
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CORE-COIL 
ASSEMBLY 
WITH EXTRA 
TAPS ON 
PRIMARY 
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UNDER-LOAD 
TAP CHANGER 
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ELECTRONIC 


CONTROL 


UNIT 


SRT simply replaces conventional transformer 
where you have a regulation problem. It 
requires no extra pole space, no additional 
wiring. Note the new electronic unit—mounted 
externally where it is not affected by oil 
temperature changes, and is easily accessible 
for changing midpoint settings if desired. 


Internal view, showing Round-Wound core-coil assembly, and under-load 
tap changer which is automatically controlled by the electronic sensing 
unit to regulate the secondary voltage. Midpoint may be set anywhere 
from 120 to 126 volts; the SRT automatically maintains this voltage within 
a 32-volt band width 
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Now in Full Production 
For Immediate Delivery 


L-M’s exclusive Self-Regulating C stribution Transformer fully tested in actual 
service for two years. Now new electronic control on the SRT’ offers greater 
flexibility in the field, easier accessibility, longer expected life. 


The Self-Regulating Transformer, developed 
by Line Material and put on the market in 
limited quantities two years ago, has been 
highly successful. By regulating right at the 
point of use, the SRT can solve both low- 
voltage and over-voltage problems and can 
provide better service for utility customers. 
Thus it greatly reduces customer complaints 
caused by voltage variations. Under most 
conditions, the SRT is the most economical 
means of voltage correction. In addition, 
extensive utility tests have proved the SRT 
reliable and efficient. 


How the SRT Operates 


The SRT requires no additional pole space, 
no extra wiring. Instead, the SRT contains, 
in one tank, a distribution transformer with 
extra taps on the primary, a regulating mech- 
anism that is volt-sensitive on the secondary, 
and an automatically operated under-load 
tap changer on the primary. As secondary 
load fluctuates, the tap changer switches pri- 
mary turns in or out to keep secondary volt- 
age within a 314-volt band width around a 
predetermined 120 to 126 volt midpoint. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


Now With New, Field Tested 
Electronic Control 


The SRT was originally equipped with a 
hydraulic operating unit that proved extremely 
dependable and accurate. Further work by 
L-M research engineers has resulted in an 
electronic solid state control that thorough 
field testing shows is not only exceedingly 
accurate, but also completely flexible. It may 
be adjusted to any desired mid-point voltage 
while the transformer is operating without 
the use of instruments. 

Since the electronic unit is external to the 
tank, its components, therefore, are not af- 
fected by high oil temperatures associated 
with transformer loading. In addition, the 
total absence of moving parts assures life 
expectancy comparable to that of the trans- 
former without need for periodic inspection. 


Get Complete Details on SRT 


Ask your L-M Field Engineer to show you 
reports from utility companies having exten- 
sive experience with the SRT, and details on 
its Operation and application. Or write Line 
Material Industries, Milwaukee 1, Wisconsin. 


YOU BE THE JUDGE 
OF SRT VALUE 


Ask the L-M Field Engineer to pre- 
sent the evidence of value of the 
cool-running Round-Wound® 
Transformer, and the great new 
Electronic control. Then you be 
the judge! 
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What goes on in here ? 


It’s what goes on inside the compact housing of 
Holan’s 5400 Earth Borer that makes it the most 
powerful derrick-suspended digger in the field. 

It’s here that Holan’s exclusive planetary “gear 
train” takes power from the hydraulic motor and 
harnesses it for the toughest digging. 

The first and second planets are engaged for nor- 
mal digging. The third planet is added to the “train” 
for boring in frozen or rocky soil — enabling the 
digger to develop 8,400 pounds of torque. 

Two levers operate the gears. For spin speed, only 
the first planet is engaged by pulling up the speed 
selection lever with a lanyard. When released, a 
spring-loaded shifting fork returns the borer to two- 
planet operation for normal digging. The high- 
torque planet is engaged to work with the first and 


second planets by a second shifting fork located lower 
on the housing. 

Holan’s “gear train” use of the planetary system 
gives you fast spin, normal digging, and 8,400 
pounds of torque with augers up to 30” — all in the 
same digger. And it can be used on any Holan derrick 
except the Model 25C. 

Look into the 5400 (patents applied for) before 
you buy any digger. Write us — or call your Holan 
Field Representative — for complete details. 


Holan Corporation, 4100 West 150th Street, Cleveland 35, Ohio 
Plants in: Cleveland, Ohio; Griffin, Georgia; Phoenix, Arizona 
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Jasper 


, BLACK BURN 


Corporation 


1525 Woodson Rd. « St. Louis 14, Mo. « WYdown 3-9430 


for all-aluminum and aluminum to 


sintstehoale Ohba copper connections 


MATERIAL 


Blackburn aluminum H tap compression 
connectors are designed to provide uniform 
contact pressure—to control cold flow—to 
seal out contaminants—to provide adequate 
separation of conductors when bi-metallic 
connections are made—to minimize galvanic 
corrosion. 

Accurate pre-determined design pressures 
are applied to the conductors when installed. 
There is no guesswork on the part of the 
lineman. All connection pressures are stand- 
ardized. 

Massive contoured spacer separates con- 
ductors being joined, thus preventing strand 
cutting and distortion and reducing galvanic 
corrosion in bi-metallic connections. 

Wrap-around jaws completely encircle each 
conductor for the full length of the connector. 
Uniform pressure and long contact surfaces 
limit cold flow—eliminate post-installation 
“creep’’. 


TO i ieF CME@ENE 17 Simplificd 


H tap compression connectors are used on 
all combinations of aluminum, ACSR and 
copper conductors for overhead line and equip- 
ment taps, service entrance connections and 
line deadends. 


Sizes up to 4/0 ACSR may be installed by 
any tool that will accommodate dies ‘‘O”’ and 
“‘D”’. We recommend mechanical tools O-51 
and O-52, hydraulic tools WH-1 and WH-2. 
These tools and dies are available from 
Blackburn as well as from other sources. 


Each fitting is clearly marked with black 
lettering to further aid in proper application 
by lineman. This lettering is legible even at 
arm’s length. Wire sizes accommodated and 
installation die information are clearly shown. 


“Hot stick’’ vise-grip attachments can be 
used for applying Blackburn H taps to 


same as that 
conauctor 


All Blackburn H tap compression connectors 
are pure EC (Electrical Conductor) Grade 
aluminum, annealed to a dead soft or ‘‘0”’ 
temper. The compressing of the annealed 
aluminum by the tool “‘work hardens” the 


Jasper 


Tabs extending the full length of the con- 
nectors form a rainshield around the con- 
ductors when compressed—sealing out 
corrosion. 

Dimensions and hardness are carefully 
engineered to assure crimping ease in com- 
pression tools now being used throughout the 
electrical industry. 


Two types of H tap connectors are available: 


“HT” Series—double-tab type—has two 
open grooves, either groove to be used for 
main or tap. This eliminates threading the 
tap wire into the connector and simplifies 
deadending. 

*‘SH”’ Series—single-tab ty pe—semi-closed 
tap groove holds tap wire in place during 
installation. 


Licensed under U. S. Patent 2,707,775. 


tooling 


energized lines. The tabs are bent easily with 
“hot stick’ attachments. For cold applica- 
tions the tabs can be readily bent with the 
thumb. When bent, the tabs hold the con- 
nector and conductors in place while the 
lineman reaches for the installing tool. 

For bi-metallic connections, it is preferable 
to install the copper conductor under the 
aluminum conductor to minimize the accu- 
mulation of any copper salts around the 
aluminum wire. 

Operating experience and laboratory test- 
ing have shown that oxide-inhibiting com- 
pounds greatly increase the performance of 
aluminum connections, particularly when alu- 
minum is connected to copper. Therefore, all 
prefilled H taps contain a measured amount 
of oxide-inhibiting CONTAX, sealed in by 
an easily removable polyethylene cover. 


of aluminum 


connector to the hardness necessary to assure 
needed pressures for a low resistance connec- 
tion during twisting, vibration and other 
stresses. 


BLACK BURN 


Corporation 





All H taps have been fully tested to assure electrical performance, corrosion 


PERFORMANCE resistance and mechanical strength for all wire sizes and uses recommended. 


All conform to Class A requirements of E.E.!. Tentative Specification 59-70. 


ELECTRICAL: 


RESISTANCE OF EQUIVALENT CABLE LENGTH (555 MICROHMS) 


AVERAGE TEMPERATURE f ABLE (125 


RESISTANCE (MICROHMS) 


NUMBER OF CURRENT CYCLES 
HT 139 CURRENT CYCLING TEST CONDITIONS (Aluminum to Aluminum Connection) 


Conpuctors: 2 #2 solid aluminum. Compounp Usgp: “Contax” as furnished in connector. 


Whee Seushes before : mbly. Electrical resistance was measured by the potential 
ToraL LENGTH OF CONNECTION: 26 inches. drop method over the length of the connection during 
Crimpine Data: “0-51” Hand Tool. the “‘off’’ portion of a cycle. 
Die “O”, 4 crimps. Temperature was measured using a thermocouple im- 
AMBIENT TEMPERATURE: 25° C. bedded in the connector. 
CaBLE TEMPERATURE: 125° C. All test conditions conformed to E. E. I. Tentative 
Cyciinc CuRRENT: 194 amps., 1 hour “‘on’’, 1 hour “‘off”’. Specification 59-70. 


RESISTANCE OF EQUIVALENT CABLE LENGTH (301 MICROHMS) 
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HT 279 CURRENT CYCLING TEST CONDITIONS (Aluminum to Copper Connection) 


Conpuctors: #1/0 ACSR (6/1). Cyciinc CURRENT: 262 amps., 1 hour “‘on’’, 1 hour “‘off’’. 
on 0 peer .sooee. - Compounp Usep: “Contax” as furnished in connector. 

oe sso carrctaal Electrical resistance was measured by the potential 

Tota. LENGTH OF CONNECTION: 27 inches. drop method over the length of the connection during 


Crimp Data: “0-52”? Hand Tool. the “ei” partion of a eyeie. . 
Die “D”, 5 crimps. Temperature was measured using a thermocouple im- 
bedded in the connector. 


. ° 
Ausemr Tmeranatuas: 25° C. All test conditions conformed to E. E. I. Tentative 
CaBLE TEMPERATURE: 126° C (of the 1/0 ACSR). Specification 59-70. 


DEAD-END: Pullout Tests 


TYPICAL PULLOUT FORCE 
(% of Rated Conductor Strength) 


FITTING NUMBER CONDUCTOR SIZE 
2 Connectors 
1 Connector in Series 


#6 ACSR (6/1) 
#4 ACSR (6/1) 
#2 ACSR (6/1) 
#1/0 ACSR (6/1) 
#6 Stronded Aluminum (7) ___ 
#4 Stranded Aluminum (7) 
__ #2 Stranded Aluminum (7) 
#1/0 Stranded Aluminum (7) 
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CORROSION RESISTANCE: 


RESISTANCE OF EQUIVALENT CABLE LENGTH (555 MICROHMS) 


s 


RESISTANCE (MICROHMS) 
s 8 


2 3 
HOURS OF SALT FOG EXPOSURE 


HT 139 SALT FOG EXPOSURE TEST CONDITIONS (Aluminum to Aluminum Connection) 
Test Procepure: ASTM Standard B117-57T Crimp Data: “0-51” Hand Tool. 
(5% Salt Fog). Die “O”’, 4 crimps. 
ee ee CompounpD UseEp: “Contax” as furnished in connector. 


Wires brushed before assembly. MEASUREMENTS: Resistance was measured by the 
potential drop method over the length 
TotaL LENGTH OF CONNECTION: 26 inches. of the connection. 


RESISTANCE OF EQUIVALENT CABLE LENGTH (301 MICROHMS) 
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HT 279 SALT FOG EXPOSURE TEST CONDITIONS (Aluminum to Copper Connection) 


Test Procepure: ASTM Standard B117-57T Crimp Data: “0-52” Hand Tool. 
(5% Salt Fog). Die ‘‘D"’, 5 crimps. 
Conpuctors: #1/0 ACSR (6/1). Compounp Usep: ‘“‘Contax”’ as furnished in connector. 


#1/0 (7 strand) copper. MEAsuREMENTS: Resistance was measured by the 
Wires brushed before assembly. potential drop method over the length 
ToTaL LENGTH OF CONNECTION: 27 inches. of the connection. 


FOR ORDERING INFORMATION, SEE THE BLACKBURN CATALOG 
Additional details and samples available from your BLACKBURN Representative 


Jasper 


BLACK BURN 


Corporation 


1525 Woodson Rd. e St. Louis 14, Mo. e WYdown 3-9430 
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Preview of the issue 


DEPARTMENTS @ SEA. WATER DISTILLER delivers over 100,000 gal-a-day to 430-Mw steam 
plant. Engineers talk of 10-million-gal-a-day units 


Editorial 
Letters . 
Dateline @ SWITCHING SURGES will be studied in two-year joint project. Data on 


aes ie wave shapes, magnitudes, may pay off in EHV transmission gains 
Methods 


Design Trends - 
Manufacturers News @ COMPUTER LOCATES SHUNT CAPACITORS. Fast, simple approach calcu- 


New Equipment lates kvar needed, capacities, bank sizes, and cost 
Management Newsletter 
Selling 


ne cnn feng @ SILICONE EASES ICY SWITCH ACTION. Coating retards ice formation on 
eetings Calendar : 
Advertisers Index contacts, bearings, pins; cuts torque requirements for opening 


DESIGN _ INTER-COOLED WINDINGS trim power transformer size, boost capacity 


EVENTS PUNY PEAKS: Cooler weather, lethargic business, trimmed summer peaks this year 
MORE PESOS IN THE TILL: Mexico still has plenty of borrowing power remaining after its 
takeover of two private electric utilities 
NUCLEAR LICENSE procedures get minor change by AEC, effective October 
COPTER hefts 4,000-lb poles for TVA . . . Progress report on 690-kv, 1,000-mile transmission 
studies . . . Paducah signs up for TVA power 


MANAGEMENT _ RECESSION AHEAD—new style. Next recession should go easier on business than its can- 
tankerous predecessors. Expect to see a leveling of business, not a deep decline, after the 
turn of the year p 107 
PURCHASING: Antitrust probe turns to watthour meters . . . Capacitor manufacturers 
indicted . . . Strike decision to be last-minute . . . Orders rise, but manufacturers trim 
expansion . . . TVA fails to squash identical insulator bids 


MANUFACTURERS NEWS ‘OLD FASHIONED’ distribution problems solved with 400-kv forced-cooled reactors for 
Swedish EHV lines 


METHODS ‘BRIDGE’ ELIMINATES POLE MOVEMENT during excavation for sewer, pipe lines 
AUTOMOBILE STARTER MOTOR powers versatile, truck-mounted wire reeler 
FLEXIBLE EXHAUST LINE on diesel-generator damps destructive vibrations 
STANDARDIZED FOOTING for oil circuit breakers cuts conversion costs, downtime 


POLITICS HOW COLUMBIA RIVER DEVELOPMENT may be affected by British Columbia elections... . p 
CANADA'S LIBERALS assume live-and-let-live view of public/private power 


RATES & REGULATION MAINE COURT TOPPLES PUC decision, adds $4 million to Central Maine rate base 
CO-OP CHARGES “vicious arrangement’ between Dam Authority, PS of Oklahoma.... 
ADOPTING FLOWTHROUGH, PG&E lops $3.1 million off requested gas rate hike 


SELLING PROLIFERATING PETUNIAS: Flowers flourish with boost from heating cable 
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The Electrical Week 


LATE NEWS > Voters of Tillamook County Ore., (2,678 to 1,737) authorize $4.4-million bond 


issue to permit county PUD to buy Pacific P&L lines which PUD has been parallel- 
ing for 15 years. PUD admits duplication of facilities was a mistake. Business 
in area is about 1.5% of PP&L’s total customers and revenue. 


Proposals to alter rate-making formulas for Ohio utilities may be included in state 
platforms of both major parties. Republicans have been urged to call for study 
of rate and service rules, including “antiquated” utility laws and operation of the 


PUC. Democrats are expected to urge change in rate-making formula, as proposed 
by Gov DiSalle. 


FPC revises its power system statements effective Oct. 1 to require Class I and 
II systems, plus certain Class IV and V systems to identify makers of boilers, prime 
movers, and generators used in their systems. 


REA’s 2% bond issues sales hit $5,159,000 on Sept. 19. Biggest buyer to date, 
$300,000, is Flint Electric Membership Corp of Reynolds, Ga. . . REA author- 
izes $25-million loan to East Kentucky Rural Electric Co-op (Winchester) to 
build 100-Mw plant near Burnside, Ky. 


Design changes in City of Los Angeles license application for Bridge Canyon 
project cuts estimated cost from $243,083,000 to $204,515,000. Changes include 
use of six 200-Mw units instead of eight 125-Mw units; chute spillway instead of 
twin tunnels; smaller power plant, closer to the dam; relocated silt-detention 
facilities. 


First 500-Mw unit at TVA’s Widow’s Creek plant began test operation last week. 
World’s largest steam unit, it raises plant capacity to 1,175 Mw. Second 500-Mw 
unit, is scheduled to go into operation in 1963. 


Decision on a large power reactor—300-Mw or more—by New York’s ESUPRA 
group, representing all seven major investor-owned companies, is expected soon. 
ESUPRA is evaluating bids from five firms on five types of reactors. Utilities say 
they will go into nuclear power only on an economic power basis. 


WEEKLY POWER OUTPUT—Up 8.8% (Week ending Sept. 17), Kwhr 13,903,000,000 


Billions of Kwhr 
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Seasonally Adjusted Index 266.0 
Week Ago 274.7 Year Ago 254.6 
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Supply Lines 


@ ATTEMPT TO JOSTLE IDENTICAL BIDDERS FAILS—Insulator manufac- 
turers held firm on their bids to Tennessee Valley Authority to supply a lot of 
28,500 10-in. suspension insulators. Five domestic firms held at $3.25 per unit. 
One went up to $3.27% per unit. And another held at $3.20 per unit. N.G.K., 
a Japanese firm, bid $2.52 per unit on 18,000 of the insulators and $2.55 per unit 
on 10,500 units. These were substantially the same bids as were entered three 
weeks earlier and rejected by TVA in an effort to get a greater variety of bids. 
Bidding $3.25 per unit were A. B. Chance Co, Lapp Insulator Co, Joslyn Mfg 
& Supply Co, Line Material Industries, and Ohio Brass Co. Delta Star Div. of 
H. K. Porter Co re-bid $3.20 a unit, and Victor Insulators Div. of I-T-E Circuit 
Breaker Co raised its bid from $3.25 to $3.27% on the second go-round. General 
Electric Co did not respond to the second invitation. A. B. Chance had not bid 
on the original lot. The first bidding had been on a lot of 18,000 insulators, and 
the second was on a lot of 28,500. 


What TVA decides to do with these bids will be known in a short time. But 
regardless of its decision, the subject of identical bids will keep recurring in the 
news of the electrical manufacturing industry and other industries both here and 
abroad. Sen Estes Kefauver (D-Tenn.) is continuing his probe of identical prices 
in the drug industry. In Australia, buyers of electrical cable are now actively 
debating the same subject. And in Britain, the transformer industry will be 
called on to justify its identical pricing policies before an antitrust court in 
November. 


Although the Justice Dept still casts a suspicious eye at identical bids, it has 
yet to gain any judicial support to discourage them. On the contrary, the courts 
have rapped Justice Dept efforts to prosecute drug firms for identical pricing 
when' there was no evidence of collusion or conspiracy. 


@ STRIKE DECISION TO BE LAST MINUTE—Right now it is IUE strategy 
to hold back its final decision in labor negotiations with General Electric Co until 
Sept. 30. That’s the day before the current IUE-GE labor contract expires. At that 
time, IUE negotiators will meet with the union conference board to arrive at a 
decision. Meanwhile GE locals were to vote yesterday (Sept. 25) as to whether 
they would support a strike. TUE has already served GE with a contract termina- 
tion notice, but took no such action toward Westinghouse. 


@ ANTITRUST PROBE TURNS TO WATTHOUR METERS—A Federal Grand 
Jury in Philadelphia is looking for possible antitrust violations in connection with 
the sale of watthour meters. Results of the investigation will be known about 
mid-October when the Jury decides whether there is sufficient evidence to ask 
for indictments. With the watthour meter investigation, the Philadelphia office 
of the Justice Department’s Antitrust Division expects to bring to a close its 
investigation in the electrical equipment field. However, it will probably call on 
Grand Juries to look into sales of condenser tubing for steam-electric generating 
plants, and sales of ACSR conductor. At present one Grand Jury is on active 
duty and another is on standby in Philadelphia in connection with antitrust investi- 
gations in electrical manufacturing. 


@ POWER CAPACITOR MANUFACTURERS INDICTED—A Philadelphia 
Grand Jury has indicted six manufacturers of power capacitors, charging them 
with conspiring to fix and maintain prices. Named as defendants are Cornell- 
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Sus Pply Li res Continued 


Dubilier Electric Corp (now a subsidiary of Federal Pacific Electric Co), General 
Electric Co, McGraw-Edison Co, Ohio Brass Co, Sangamo Electric Co, and 
Westinghouse Electric Corp. This is the twentieth indictment handed down this 
year by Federal Grand Juries in Philadelphia against electrical equipment manu- 
facturers. No individuals are named in the most recent indictment. 


The indictment alleges that various meetings were held by the defendants begin- 
ning Jan. 24, 1958, and continuing until Oct. 8, 1959, in Pittsburgh, Chicago, and 
Atlantic City, N. J., at which they agreed to increase prices for power capacitors. 
It is further alleged that representatives of the defendants have discussed and 
agreed upon discounts from the published prices to be allowed specific customers, 
discussed and agreed upon rules to be used in pricing power capacitors, and dis- 
cussed and agreed upon prices for new types of power capacitors before they 
published such prices or marketed such products. A companion civil suit was also 
entered against the capacitor manufacturers. 


In the marketplace, capacitor prices are reported holding firm following two price 
increases in recent months. Sales of 50-kvar capacitors are being made at $103 
per unit—up from $93.15 earlier in the year. Even at today’s higher prices, 
some manufacturers say that the profit margin is very narrow—or non-existent. 


@ CATALOGUE PRICES ON POWER CIRCUIT BREAKERS REDUCED— 
Westinghouse Electric Corp last week announced catalogue price cuts ranging 
from 8% to 50% on its line of power circuit breakers. While Westinghouse 
declined to amplify its statement, the move appeared to be aimed at bringing 
catalogue prices nearer to actual market prices. Indoor oil breakers are not affected. 
Effective last week the reductions of 8% to 39% applied to floor-mounted, oil- 
filled power circuit breakers; 20% to 50% to frame-mounted breakers; and 26% 
to 47% to single tank distribution breakers. At the same time, Westinghouse 
published prices for the first time covering available ratings of the new SF, gas 
breakers. These are higher than the newly published oil breaker prices. 


@ ORDERS UP, PROFITS AND SPENDING DOWN FOR MANUFACTURERS 
—Electrical machinery and equipment manufacturers hiked backlogs during the 
second quarter 17% above the same period last year. This compares with a more 
modest 11% increase for all manufacturers. However, the National Conference 
Board’s Newsweek survey reports that capital spending by electrical manufacturers 
was down 12% from the same quarter last year, and for all manufacturers was 
down 11%. A Securities & Exchange Commission report indicates that electrical 
manufacturers profits for the second quarter this year were $261 million—down 
$35 million from the same period last year while sales hit $6,987 million—up 
$454 million. 


@ DRIVE ON TO EASE OIL IMPORTS RESTRICTIONS—New England Sen- 
ators in Washington have pledged support in the region’s fight to ease import quotas 
on heavy fuel oil. The recent price hike of 15¢ a barrel is said to have increased 
costs for utilities and manufacturers in New England by at least $10 million 
annually. 
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You're never in doubt 


From storeroom to pole top, an O-B dis- 

tribution clamp is easy to identify by its 

bright orange tag. Fixed beneath the rivet 
head... removed with a tug...the tag clearly 
shows a clamp’s catalog number, range of conduc- 
tor sizes, and type . . . information that helps you 
pick the right clamp for the job. 


Tagging an O-B Strateline, Cooline L-W or 
Universal clamp adds nothing to its cost... but 
does add to your convenience in handling every 
step of the way... filling stock requisitions, on 
the line-truck, and at the job site. 


This simple tagging system puts all the informa- 
tion you need at your finger tips. Although clamping 


range in inches-diameter has been cast into the 
body of O-B clamps for many years, the tag sup- 
plements this by giving the range in terms of 
conductor size (AWG or MCM) of ACSR, all 
aluminum, and copper cables. Since the catalog 
number shows on the tag, confusion with the body 
casting number is also eliminated. 

If you have ever had the wrong distribution 
clamps delivered at the job, you'll appreciate 
tagged clamps . . . and the tags identify qual- 
ity products. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falis, Ont. 


PORCELAIN INSULATORS + LINE HARDWARE - CAPACITORS + LIGHTNING ARRESTERS 
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RU TU IRA 


suspension insulators 
with C.1.S.* 


control ‘necking’ corrosion 


of insulator pins 


‘“Necking” corrosion of suspension insu- Sleeve acts as a drip-shield for the pin, preventing 


lator pins is a familiar problem with 
many utilities. In recent years, O-B engi- 
neers have received insulators similar to the one 


moisture (and the corrosive salts dissolved in it) 
from draining continuously down the exposed 
shank of the pin. 


shown at the upper right from heavily con- 
taminated areas in West Virginia, Pacific coast, 
Ohio, Pennsylvania, Florida, the Gulf coast, 
and elsewhere. 


The necked down pins of these insulators 
represent not only an outright loss to the costly 
thievery of corrosion, but also a threat to safety 
and income. 


But it doesn’t have to happen -- and it 
doesn’t take expensive “specialties” to prevent it 
from happening! 

Futura’s Corrosion Intercepting Sleeve, during 
16 years of service in heavily contaminated atmos- 
pheres, has been proved effective against this form 
of corrosion. 


As illustrated below, the Corrosion Intercepting 


Of the hundreds of Futura insulators exposed 
to severe contamination for up to 16 years, not 
one shows the characteristic and well-defined signs 
of necking corrosion! 


Is this the solution to one of your problems? 
... isn’t it worth looking into? 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


PORCELAIN INSULATORS + LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS + HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES + BRONZE VALVES 


Left: Removed from a sound insu- 
lator after 16 years of service in 
a heavily contaminated atmos- 
phere, this prototype Futura pin 
shows absence of corrosive at- 
tack. Narrow rim of the sleeve 
itself sheds all but the smallest 
droplets of moisture (which evap- 
orate quickly), does not sustain 
continuous or massive attacks. 


Corrosion 
intercepting 
Sleeve 


Right: In a conventional insula- 

tor, corrosive salts dissolved out ) 
of air-borne contaminants are 7 
allowed to drain down the ex- Water 
posed shank of the pin. In the Drains off 
Futura insulator, this drainage Sleeve 
path is interrupted by the Corro- 

sion Intercepting Sleeve, pro- 


tecting the pin from continuous 


and massive attack. Futura C.1.S. Pin 


Conventional Pin 





Pin of this conventional insulator 
shows advanced stage of necking 
corrosion after 30 years’ exposure 
in a heavily contaminated atmos- 
phere. Corrosive salts, dissolved out 
of air-borne contaminants by mois- 
ture, collected on the underside of 
the porcelain disc and then diffused 
across the cement joint to drain 
down the exposed shank of the pin. 


Futura insulator, with the exclu- 
sive Corrosion Intercepting Sleeve 
(C.1.S.), prevents massive corrosive 
attacks on the insulator pin. Sleeve 
acts as an umbrella (see sketch at 
left) to divert corrosive salts from 
their customary drainage path 
down the exposed shank of the pin. 


A Ee 


* Corrosion Intercepting Sleeve etl 








Varex is the only capacitor whose 
elements are totally free of mechanical 
insertions in the active dielectric! 
Varex engineers have eliminated these mechanical 
insertions, or tabs, from the dielectric by means of 
the exclusive “extended foil” design. As shown 


above, every turn of foil extends beyond the paper 
dielectric and makes a broad contact with a plate 
under strong spring pressure. 


This exclusive Varex design has thus removed a 
possible source of mechanical damage during 
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winding, and a cause of higher electrical stress in 
the adjacent paper dielectric. 


This means lower current density, cooler operation, 
and appreciably longer life for Varex capacitors! 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
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consider the meaning and true value of 


VICE 


The service on equipment—service that you expect 
after purchase—has a potential value, but no price 
tag. You base the value of expected service on the 
supplier’s reputation. You judge by past performance 
—not promises for the future. 

Knowing it is the record that counts, Pennsyl- 
vania’s service policy has always spelled: speed as 
needed and satisfaction without exception. Penn- 
sylvania’s reputation has been built by supplying 
direct-from-the-factory service. Here are some of 
the reasons for this practice: 


because . . 

. . . the factory service department is set up 
with adequate authority to take appropriate 
action promptly; because factory-trained serv- 
ice experts are kept continuously refreshed and 


ELECTRICAL WORLD e@ September 26, 1960 


when you 


purchase transformers 


and 
low voltage 


unit substations 


familiar with all product developments; because these 
experts have direct access to factory records and tech- 
nical specialists, and go out informed 
to a job; because they can se- 
cure directly from the factory 
shelf, with no red tape, materi- 
als needed to do the job; because 
time required to get to any place in the 
country has been shrunk by air travel to a few hours. 

The tests of time have established that Pennsyl- 
vania’s service policies give customer satisfaction. 
They assure a bonus value when purchasing equip- 
ment. 


PENNSYLVANIA TRANSFORMER DIVISION 


McGRAW-EDISON COMPANY 
CANONSBURG, PENNSYLVANIA 





(Advertisement) 


ONE OF A SERIES | 


New Level of Breaker Dependability 
Realized with Sealed SFg Gas System 


... greatly improved performance from 69 to 450 kv and beyond 


Unique properties of SF, (sulfur-hexafluoride) gas in 
a completely sealed pole unit enable Westinghouse 
power circuit breakers to deliver the full potentiality 
of the breaker. Full rated interrupting capacity is 
always ready to protect your system. Unlimited life 
of the interrupting medium, effectively sealed in, 
provides peak operating performance over periods 
of at least twice those of other breaker designs. 
Static seals for the pole unit use a double “‘O” 
ring design. A neoprene material made especially for 
SF; application is used. Since a gas medium does not 


transmit surge shock, strain at seal locations is 
minimized. 

“Sniffer” holes at each double “‘O” ring seal are 
provided for detecting leakage. 


Externally mounted current transformers elimi- 
nate the need for seals around the CT’s. 

Special care is devoted to the seal where the ro- 
tating breaker operating shaft enters the bottom of 


y 


the pole tank. Here a series of teflon ““V-Ring”’ seals 
are stacked and held in compression by a heavy- 
duty spring. Teflon, being nonporous, semipliable 
and having low static friction, is ideally suited for 
this application. 

The SF, gas, itself, virtually has unlimited life as 
the interrupting medium. Repeated arc interrup- 
tions in oil, as shown on opposite page, produce rapid 
carbonization. Mass spectrographic analysis of SF, 
gas after duplicate tests shows that sulfur-hexa- 
fluoride suffers practically no decomposition. Life 
of the interrupting medium ceases to be a factor 
in determining maintenance schedules! 
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SF gas breakers are designed for a new level of dependability. 


Activated alumina filters absorb the minute quan- 
tities of gaseous arc decomposition products which 
are produced. 

In addition, dead tank construction, with all its 
inherent advantages, is used in the design to gain a 
new level of dependability. A standard, time-proven, 
pneumatic mechanism closes the contacts and at the 
same time stores the energy for opening by com- 
pression of the accelerating springs . . . a fail-safe 
device. All contacts of all poles are mechanically tied 
together to assure simultaneous operation and reli- 
able relay indication. Current transformers on both 
sides of breaker provide for overlapping relay 
protection. 

Learn more about lower installation and mainte- 
nance costs, quieter and safer operation, and in- 
creased breaker dependability . . . just give your 
Westinghouse sales engineer a call. Or, simply write 
Westinghouse Electric Corporation, P.O. Box 868, 


Pittsburgh 30, P lvania. Y: be Faia ’ 
——— a Westinghouse 
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‘Buffalo’ Type BLH Wheel and Fan, 
combining high-level efficiency over 


extremely broad operating conditions 


WHAT ARE 


Special ‘Buffalo’ Airfoil Wheel to provide 
draft efficiently under pressures to 80” 


of water in ‘Buffalo’ mechanical draft fans 
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FOR FLEXIBLE OPERATION WITH NO SACRIFICE IN EFFICIENCY 


Where you plan to operate at varying pressures and 
volumes—yet still desire high-level efficiency —‘Buffalo’ 
Type BLH Fans are the logical choice. Their perform- 
ance curve covers a broad range at well over 80% 
efficiency. This means significant power savings under 
wide-open or dampered operation plus stable perform- 
ance from free delivery to shutoff. 


Such performance would not be possible without exclu- 
sive ‘Buffalo’ engineering features. The ‘Buffalo’ Wheel, 
shown at left, has deep, backward curved blades for 
smooth, quiet handling of air. Its inlet flange is dished to 
form a perfect semi-circular entry path with the matching 


bell-shaped housing inlet. There are no flat spots to cause 
turbulence. Fixed or variable ‘Buffalo’ inlet vanes may 
be used without reducing efficiency. 


The ‘Buffalo’ housing is streamlined and suited to this 
particular wheel for smoothest air passage. Its exclusive 
‘Buffalo’ divergent outlet delivers air into the duct with 
easy, gradual enlargement for best distribution and static 
conversion. 


For flexible operation at money-saving efficiency, it will 
pay you to write for Bulletin FD-905 and investigate 
‘Buffalo’ BLH Fans. 


YOUR DRAFT REQUIREMENTS ? 


FOR EFFICIENCY AT EXTREME PRESSURES 


Everything about this fan was designed for lowest-cost 
draft under the highest pressures. 


The wheel, left, is the exclusive ‘Buffalo’ deep-blade air- 
foil design, known for its extreme efficiency. As with the 
BLH, described above, the inlet wheel flange matches 
the semi-circular housing inlet bell and its streamlined 
housing scroll has the exclusive ‘Buffalo’ divergent outlet 
— all providing the smoothest air flow possible with the 
highest static efficiency. 


The fan housing and inlet box are of all welded construc- 


tion, split for easy removal of shaft and rotor where speci- 
fied. Highly stressed areas are fabricated of hammered 
forgings where required. Sleeve type bearings are sup- 
plied with circulating oil systems, water cooling or air 
cooling as required. These fans, by design and manufac- 
ture, are adequate in every respect for your highest 
pressure draft performance at the lowest overall cost. 


Whatever your mechanical draft requirement, there is an 
up-to-the-minute ‘Buffalo’ Fan tailor-made for the job. 
Call in your ‘Buffalo’ Engineering Representative for 
recommendations and complete details. 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 


Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


and cope for production 


to move, heat, cool, dehumidify f 
or plant maintenance, 


and clean air and other gases. 


‘Buffalo’ Air Handling ‘Buftisio’ Machine Tools to drill, 
Equipment punch, shear, bend, slit, notch 
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‘Buffalo’ Centrifugal Pumps Squier Machinery 

to handle most liquids and to process sugar cane, coffee 
slurries under a variety and rice. Special processing 
of conditions, machinery for chemicals, 
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Uniform thickness of resilient 
paint an pins within insulator 
bead is assured by this automatic 
pin-dipping machine, 
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Glazing is mechanized, too, by this 
machine which glazes insulator 
shells and applies uniform internal 
and external sand cementing bands. 


Every Lapp 
suspension unit is 
tested mechanically 
and electrically, This 
conveyer carries 
finished insulators 
through 60-cycle 
flashover test fora 
minimum period 

of three minutes, 








insulator design and production 
are matters of 


continuous improvement 


we make’em good... 
... and keep making ’em better 


Take a look at your last shipment of Lapp 
suspension insulators. Compare them with 
some of Lapp’s 40-year-old veterans you'll find 
serving on lines all over the country. You probably won’t 
notice much difference. Yet they’re nearly as different 
as is today’s Thunderbird from 1920’s Model T. 


That’s because product improvement is a continuous 
program with Lapp. We re-design, we test, we prove— 
and year-by-year we build valid improvements into 
our insulators and our production processes. 


The results? Significant strengthening of every measurable 
characteristic. Elimination of even the maverick under-strength 
(and over-strength) individual units. Mechanization of 

every phase of production, for predictable 

uniform response to all test standards. 


That’s the way it is at Lapp. We make ’em good... 
but we keep making ’em better. And this extra 

we put into our suspension insulators merits 

your confidence when you 

install them, and means extra 

service after they’re up. 


Lapp Insulator Co., Inc., i a 
Le Roy, N. Y. 





SILICONE NEWS from Dow Corning 


What Price Difference? 


SILICONE at 
No-Extra Cost 


There’s No Price Premium... Just Savings cds dikcaiabininas aint aunaat cae 
...- When You Specify Silicone Insulation mp SILICONE INSULATED 


“DRIP- PROOF" nn scives 
‘ ; ek «ies 3 OUTDOOR MOTORS 
For Outdoor Locations: You can save 30% and more on initial cost ENCLOSURE 


gfe. ne pie fh : ole NY CLASS A INSULATED ¢ 

of form-wound motors by specifying silicone insulation systems made N WEATHER PROTECTED" i a 
with Silastic, the Dow Corning silicone rubber. Here’s why: 1) Silicone ee ee renee 
insulated motors are now available at no price premium; 2) The insula- ” 

tion system itself is self-protecting, shrugs off weather, humidity, corro- 

sion, dust, even flooding. There’s no need for elaborate enclosures that 
push motor prices up and up. The chart (right) shows how much you 
save by specifying silicone insulated open motors. 


For Indoor Locations: Where ambient temperatures are high, where 
corrosive fumes or industrial contaminants are present; where relative 
humidity is pushing 100%; where motors are hosed down — in all these 
applications and others, too, expensive motor enclosures, and often expen- 
sive ducting as well, can be eliminated by specifying silicone insulation. 


RELATIVE COST % 
RELATIVE COST & 


For Any Location: Silicone insulation systems increase motor service = _ 
factor by as much as 15 to 30% because of their greater thermal stability. S14 meu noor |pnorecreD 
m1: ts: . > 6 AM ame 
This increased service factor means there’s no need to overmotor for 


occasional overloads . . . and suffer the power factor penalty of part This chart shows one of the ways you save 
loaded induction motors. by specifying motors insulated with Silastic. 


ROSIE aE AEP TREE NTS AON CORSE RACERS 


New brochure on Silicone Insulation. 
Write for your free copy. 
Address Dept. 3109a. 

Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 
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New Bergen 
Generating Station 
helps Public Service 

mH tee 

Gas Company 

Nia Me Aa 

mi: 
EMU 


The Meadows, 50,000 acres of swamp, 
is the last frontier in the industrial 
development of northern New Jersey. 

In the construction of Bergen, 4400 
A eran iC we.) aoe AU MCe eat L Toe 
The average length of each pile was 
is Sim. e eee mM Ue Com ecb asl 
of fill was needed for the immediate 
area of the station. In all, over 45,000 
cubic yards of concrete and 8000 tons 
of structural steel were used. 


$110,000,000 Bergen Generating Station added to Public Service system 


THIS 580-MW INSTALLATION IS THE LARGEST WESTINGHOUSE COORDI- 
NATED PROJECT TO DATE. Bergen Generating Station is the largest operating station 
in the Public Service system, and is a part of the $500,000,000 expended for construction in 
the last five years. Withits two 290-mw units, Bergen adds 20% to installed generating capac- 
ity bringing the system total to 3,154,000 kilowatts. Bergen’s 580 megawatts of new generat- 
ing capacity now team up with the other six operating stations in the Public Service system 
to supply more than 1,390,000 customers in 223 New Jersey communities. 

Beefing-up activity on the system provided four new substations and additional capacity 
at many existing substations. Levittown, a 15,000-home community under development in 
Burlington County, is the first beneficiary of a new high-voltage distribution system. Volt- 
age was raised from 4150 to 13,200 volts . . . increasedcapacity cut number of substations, 
improved service. 

Public Service is interconnected with neighbors in New Jersey, Pennsylvania and Mary- 
land in system interchange. New generation from Bergen brings total capacity of this 
power pool to over 12 million kilowatts. The pool, in turn, is tied in with systems in New 
York, New England and the Washington area. 

All of these measures are proving highly effective. Thorough-going system integration 
and system tie-ins are assuring an improved degree of service reliability during both daily 
and seasonal load peaks. You can be sure . . . if it’s Westinghouse. 


CP 1058 Litho in U.S.A. Westinghouse 














At the outset, Public Service stands to save a half million dollars in original cost by virtue of 
an unusual design idea. 

Pioneered jointly by Westinghouse and the utility is a new concept in large turbine-genera- 
tors. Bergen’s two 290-mw, cross-compound, 3600-rpm units are identical twins with high- 
pressure equipment on one shaft and the intermediate pressure on the other. Four identical gen- 
erators and low-pressure turbines result in a major integration of components and compactness 
of design that are translated into substantial savings in initial station costs. Among these are 
lighter foundations, less space, lower shipping and handling expense. 

Boiler feed pumps are driven by the generator shafts, eliminating the customary motors and 
controls, and stepping up operating efficiency. In addition, requirements for auxiliary electric 
power are cut. 

The inlet pressure of this quadruple-flow machine is 2350 psig, with initial temperature of 
1100°F with one reheat to 1050°F. The generators are hydrogen inner-cooled through both stator 
and rotor. 


Here is one more example of how Westinghouse and the electric utilities are designing toward 
lower capital investments and higher practical capacities in an era of booming power loads. 
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Reliable high-speed vertical motors... 


The world’s largest high-speed vertical motors 
power Bergen’s six secondary condensate pumps. 
At 900 hp, these motors are over 28% more power- 
ful than the previously largest 3600-rpm vertical 
motors. 

Bearings and their lubrication and cooling are 
the keys to such high-performance vertical-shaft 
machines. The Kingsbury-type bearings are of 
Westinghouse manufacture. They are oil-lubri- 
cated with water cooling. 


Entire alarm system checked in minutes... 


A unique static annunciator system was custom- 
engineered for Bergen by Westinghouse and 
Public Service. The system monitors 560 critical 
points in the station. Maintenance is reduced to a 
minimum by the use of static system components 
with an easy-to-replace design. 

Westinghouse Cypak® logic elements were inte- 
grated with magnetic amplifiers to form an alarm 
system which provides a new standard of reliabil- 
ity. There are two different audible alarms plus 
flashing light and steady light indications. These 
four signals assure positive trouble-spotting, even 
while the system is undergoing periodic checks. 
Testing the new system is greatly simplified over 
previous annunciator applications. 

The test station, as well as all of the components 
of this wholly static system, is located in the con- 
trol room. There, one man can check the entire 
560-point system in a matter of minutes. 


Versatility unlimited . . . 


The 4150-volt metal-clad outdoor switchgear used 
in the Bergen Generating Station is typical of 
Westinghouse switchgear. In addition to the in- 
spection and test convenience offered by the hori- 
zontal drawout Type DH breakers, reliability of 
the metal-clad switchgear is assured by its factory- 
assembled wired-and-tested construction—benefits 
of standardized unit design. In addition, unit 
responsibility and coordination of all components 
assure longer life, installation economy and long- 
term maintenance savings . . . all designed into 
Westinghouse equipment. 

POWER CENTERS also are matched to the 
electrical functions of Bergen. Among the many 
advantages of these units are the operating con- 
veniences and safety of Type DB breakers used in 
low-voltage switchgear. Their three-position draw- 
out features allow them to be placed in the con- 
nected, test or disconnected position with the cell 
door closed—a positive safety characteristic. 
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Compact and reliable... 


One of twin units, this 325-mva, 138-kv 
Westinghouse transformer moves 
Bergen’s power through as compact a 
design as can be bought. Three features 
are responsible for this smaller, lighter 
equipment that must stand on Jersey’s 
bog. 

First, forced-oil cooling with forced- 
air cooler. The result is efficient, con- 
tinuous cooling and the smallest trans- 
former at the lowest initial expense for 
any given rating. 

Second, Westinghouse exclusive 
“Form-Fit” design. Snug fit of tank 
and core-coils reduces the amount of oil 


a loca , laa em required and, again, slashes dimensions 
HE am |e ~K>4p <4} i bom em oe and weights. 


Third, shell-form construction. Long, 
Ou were a es wr ow Siw tT straight ducts permit oil to move freely 
from bottom to top. This factor, plus 
the high volume flow of forced circula- 
tion, means maximum coil-to-oil con- 
tact and heat transfer. The inherent 
efficiency of this arrangement reduces 
the amount of construction hardware 
and, together with the bulk-saving of 
forced-oil cooling and Form-Fit design, 
cuts foundation weight and cost. 








These are only a few of the benefits which Public Service has realized from these unexcelled ideas in 
Westinghouse transformer design. Longer equipment life, increased safe-overload capacity and 
lowered maintenance of Westinghouse transformers have accrued proved savings of $100,000,000 
for the electric utility industry. 

This is an account of how one utility met the challenge of progress and its load demands... and 
how Westinghouse cooperated with engineering experience and equipment. Your Westinghouse 
representative can bring you similar assistance. The wide variety of coordinated equipment he is 
prepared to supply is diagrammed above, in part. Call him for the most complete service available 
in the industry. You can be sure... if it’s Westinghouse. 

Westinghouse 
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TEACHING 
AN OLD 
CUTOUT 
NEW TRICKS 


(The secret is 
retroactive 
| interchangeability ) 


S&C’s Type XS Open Cutout 
not only learns new tricks 
with fuse tubes (illustration, 
right), it also works with 
Loadbuster, S&C's portable 
loadbreak tool. 
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You can uprate 

S&C open cutouts, 

now or any time, for: 

1. More continuous 
current capacity 

2. More interrupting 
capacity 

3. Full load switching 


Teaching old cutouts new tricks is 
easy and inexpensive if they are S&C 
Open Cutouts—Type XS. “Retroactive 
interchangeability”’ means you can up- 
rate your XS cutouts now in service or 
the ones you plan to purchase as your 
system grows. All you do is insert the 
new higher-rated fuse tubes or disconnect 
blades. Five different ratings fit the same 
mounting. 


For example, if your Type XS cut- 
outs are rated 100 amps continuous and 
5,000 amps interrupting (at 7.2 kv), you 
can uprate them to 200 amps continuous 
and 12,000 amps interrupting as quickly 
as a lineman can change the fuse tube. 
You can change to any of the other ratines 
or styles just as quickly. 

When S&C developed these new fuse 
tubes, they designed them to fit the cut- 
out mountings already in service all over 
the country. Whether you uprate or not, 
S&C XS cutouts provide reliable inter- 
ruption of the heaviest faults with min- 
imum exhaust blast. And it does all’ this 
with single venting. Interrupting capac- 
ities are high enough to meet every fault 
condition on a typical feeder. And, be- 
cause the XS can be used with Loadbuster 
(S&C’s portable loadbreak tool), loads up 
to 300 amps can be repeatedly interrupted 
to give economical load switching. 


If you want retroactive interchange- 
ability in your open cutouts, contact: 


S&C ELECTRIC COMPANY 


4421 Ravenswood Avenue © Chicago 40, Illinois 
Specialists in High-Voltage Circuit Interruption since 1911 





Better transformer core structures are built with the uni- 
formly annealed laminations produced by this new furnace. 


In Wagner's Transformer Plant... 
A NEW ANNEALING FURNACE 
PRODUCES BETTER CORES FOR POWER TRANSFORMERS 


Now, in every Wagner® Power Transformer, there’s a new, compact core 
structure: mitered cores made of cold-rolled, grain oriented silicon steel 
that greatly reduce the across-the-grain component. Rolling follows 
the direction of the flux path...results in extremely low core losses 


and low exciting current. 
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Highly skilled Wagner transformer technicians carefully assemble 
core laminations after they come from the continuous annealing 
furnace. 


Continuous annealing of laminations enables us to 
make the most of these improvements in core steel 
and core design. Each individual lamination moves 
through automatically controlled heating and cooling 
chambers in our modern, continuous roller hearth 
furnace before being assembled into transformer cores 
that conform to the industry’s highest standards. 


This uniform annealing process relieves stresses so 
evenly that edge and ripple factor is extremely small. 
The annealed laminations are perfectly flat . . . prac- 
tically free from stresses that affect magnetostriction 
and permeability. This flatter steel makes it possible 
to build tighter, more compact, virtually vibration- 
free core structures; minimum sound levels are 
achieved. And, the mitered core design substantially 
reduces across-the-grain losses and ampere-turn ex- 
citing current for peak electrical performance. 


This new furnace, put into service a year ago, effec- 
tively cuts annealing time from days to minutes... 
produces highest quality, ready-to-use core materials 
at a rate that greatly reduces the time needed to 
manufacture finished transformers, 


The performance stability of Wagner® Power Trans- 
formers is outstanding. But, this stability is just one 
part of the story... quality is designed and built 
into every part of each transformer by specialists 
with years of engineering and production experience. 
Why not consult us about your power transformer 
requirements? Your nearby Wagner Sales Engineer 
is at your service. Call him... or write us. 


Wagner Electric Corporation 


6456 PLYMOUTH AVE., ST. LOUIS 33, MO. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Split-type 3 phase core for a 60,000 kva Wagner 


Power Transformer. 


Mitered core construction greatly decreases 
across-the-grain component. Rolling follows 


direction of flux path. 


Another quality Wagner Power Transformer begins 


its journey to the installation site. 


WT60-15 


43 





The new Armstrong Station in- 
cludes Elliott motors—large and 
small—strainers and a deaerating 
feedwater heater—The West Penn 
Power Company has been served by Elliott 
ever since the first installation of Elliott ma- 
chines in Springdale in 1945. Subsequent instal- 
lations over the years took place at Mitchell, 
Milesburg and Armstrong. 

Reliability and trouble-free service in all 
these plants were some of the reasons Elliott 
equipment was selected once again to serve the 
power and steam generating systems in the 
recently-completed second unit at the Arm- 
strong Station, as illustrated on these pages. 


Outside the Armstrong Station, these two 800-hp, 720- 
rpm, weather-protected type 2 Elliott induction motors 
are equipped with easily-accessible, cleanable filters. 
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150-hp, 1800-rpm Elliott C-W motors drive low-pressure 


[o E ZZ. ZL a oTT Company service water pumps. In the background is a 14-inch 


self-cleaning Elliott strainer. Other Elliott motors and 
JEANNETTE, PENNSYLVANIA strainers are used in water handling. 
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Shown below are two Elliott Company super-quiet 2-pole boiler-feed pump motors, rated 
2500 hp at 3600 rpm. Their quiet operation contributes appreciably to employee comfort. 


A direct-contact, tray-type Elliott deaerating feedwater 
heater is mounted on top of the 30,000-galion storage 
tank seen above. Heater rating is 1,164,000 Ib. per 
hour at design pressure of 30 psig and 5 in. Hg abso- 
lute. Elliott was the first to advocate deaerating heaters 
to prevent corrosion to water handling equipment. 


A totally-enclosed 75-hp, 900-rpm Elliott Crocker- 
Wheeler motor, driving a coal breaker. Numerous Elliott 
C-W motors drive coal handling equipment in this plant. 
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ROECLAMPS" 


WITH ASSOCIATED CABLES® | 


SURVIVE KILLING 
SHORT CIRCUITS 


Pioneering tests conducied by Line Material Industries at y 
their new Thomas A. Edison Short Circuit Laboratory, 
near Milwaukee, made conductors do a furious 
high-amp “snake dance” to prove strength of 


Roeclamps. Here’s what happened. 


*U.S. Patent = 2,899,160 


In test shots #7 and #12, 14,300 and 14,200 amperes (asymmetric current) are applied for four cycles. 5|00MCM con- 
ductors are whipped around with incredible force. Strong 5KV and 15KV Roeclamps contain the cables, and withstand 
this fantastic overload. These were two of over a dozen test shots conducted in the impartial Line Material laboratory. 


Reninnes and various sized associated 
cables were installed in 128 feet span, 
shorted at far end and linked with 
power source and controls inside Line 
Material Industries’ new laboratory. 
Every 30 feet a Roeclamp holds cables 
and messenger firmly in place. 
Roeclamps require no installation tools, 
can be mounted in less than a minute, 
even with “boxing gloves” on. 


ie test shot #2, 3950 amperes lesiyene 
metric current) was applied for 30 cy- 
cles to a #6 AWG conductor. This was 
approximately 100% beyond the rated 
thermal capacity of the insulation. 
Note that the 5KV Roeclamps are un- 
damaged. In this test the intense heat 
(conductor temperature 395°C) elon- 
gated the cables but they soon resumed 
their former profile. 


NOW ON FILM 
SEE THESE STARTLING TESTS OF ROECLAMPS WITH ASSOCIATED CABLES FOR YOURSELF 


A 16mm color movie, showing the complete series of tests is now 


ready for showing to technical groups. For details write to Line 
Material Industries, McGraw-Edison Company, 700 W. Michigan 
Street, Milwaukee 3, Wis., or to Roebling’s Electrical Division, 


Trenton 2, New Jersey. 


Line Material Industries’ short circuit 
Lab features a closed circuit TV Mon- 
itor panel to observe testing. It has the 
most modern metering equipment, and 
the world’s highest speed, 60-cycle gen- 
erator for short circuit testing. This can 
deliver over 500,000 KVA of electrical 
energy momentarily. A 1,500,000 KVA 
air blast breaker can interrupt 80,000 
amperes after any pre-set current flow. 


ROE BLING 


Branch Offices in Principal Cities 
John A. Roebling’s Sons Division 
The Colorado Fuel and Iron Corporation 
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It pays 
to rely 
on the best: 


LEN 


precision 


controls 


It’s a fact: power plant control systems frequently cost 
less than one per cent as much as the equipment which 
they regulate—and because they can have such a pro- 
found effect on system operating costs—the real cost of 
a slightly inferior control can be exorbitant. 

For this reason, more and more Operating Engineers 
have come to prefer precision controls. They have seen 
the results of L&N precision control systems and know 
that they: 

CUT COSsTs in the long run through lower installation 
costs, by staying at the control point more of the time, 
and by reducing downtime. 

COORDINATE monitoring, computing and control func- 
tions from power input to System Dispatch. 

CREATE CONFIDENCE among operating personnel— 
L&N systems are in daily operation in hundreds of 
plants throughout the country. 


LEEDS & NORTHRUP /' Pioneers in Precision” 





NEW DESIRED GENERATION COMPUTERS provide operating flexibility, 
reliable control, accurate readout data, and graphic information on 
anticipated system conditions. Custom designed, L&N computers 
operate on nine American systems, control more than 11 million 
Kw on closed-loop basis. 


NEW L&N COMBUSTION CONTROL 
systems are installed on all six 
CE once-through Sulzer boilers 
in the U.S. Advanced Direct- 
Energy-Balance concept used by 
L&N engineers provides inte- 
grated control of boiler and tur- 
hine for optimum performance. 


NEW L&N DATA PROCESSING SYS- 
tems monitor boiler-turbine 
units . . . tabulate results on 
typewritten log sheets to facili- 
tate orderly analysis of plant 
operation. Modular construction, 
solid-state circuitry, plug-in units 
make maintenance easy. 


NEW LN 3000 DIGITAL COMPU- 
TERS provide performance com- 
putations, automatic plant con- 
trol, automatic dispatch for an 
entire system. Designed to meet 
Leeds & Northrup specifications, 
the LN 3000 is expressly built for 
industrial applications. 


NEW L&N REACTOR CONTROL 
MODULES offer a more reliable 
system for nuclear plant control 
. .. facilitate maintenance with 
economy of operation ... provide 
benefits of experience gained with 
modular packaging on world-wide 
LE&N reactor installations. 
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Operating problems are simulated in our R&D Computer Center. 


When the time comes to decide... 


. which computer or control is best for your particular requirements, you will 
doubtless look at alternate proposals, examine hardware, and study armloads of 
technical literature. 

Increasingly, power company men are also looking at the control engineers with 
whom they’ll be working, for they have found that, in the final analysis, the out- 
put of their computer or control can be no better than the power system know- 
how which is designed into it. 

Talk with the men of L&N and, if at all possible, inspect their new R&D and 
production facilities in suburban Philadelphia. Look too, at the results of their 
work. You’ll be glad you did. 


For information on L&N computers and controls, see the power specialist at your 
nearby L&N Field Office, or contact 4907 Stenton Avenue, Phila. 44, Pa. 


is LEEDS & NORTHRUP / “Pioneers in Precision” 
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WIRE AND CABLE 


OU PONT 


You have asked... 


Q. How is polyethylene tested 
for thermal stress cracking? 
And is there a standard test? 


A. There are a number of tests 
for investigating thermal stress 
cracking (cracking which 
appears as a result of high-tem- 
perature exposure combined 
with mechanical stress in the 
material when neither tempera- 
ture or stress alone would cause 
cracking). One of the tests in- 
volves wrapping an insulated 
wire around its own diameter 
and placing it in an oven at 
various temperatures. Then the 
length of time required for 
cracks to appear is noted. 

If the resin is susceptible to 
oxidation, a nitrogen or other 
inert atmosphere must be used. 
When comparisons are to be 
made, it is necessary to take 
into account the size and type 
of the sample, its previous his- 
tory, the test equipment and 
conditions, including the type 
of atmosphere. Users of wire 
and cable usually need not con- 
cern themselves with thermal 
stress cracking because, as a 
rule, no resin manufacturer will 
offer, and no wire manufacturer 
will use, resins that are in the 
least prone to thermal stress 
crack or to oxidative embrittle- 
ment. 

Field failures from this prob- 
lem should be unknown, since 
the suitability of a PE is usually 
determined long before the ma- 
terial appears on wire. Never- 
theless, thermal stress cracking 
should not be disregarded, par- 
ticularly if a user or manufac- 
turer is contemplating some 
sort of new or exotic resin. Res- 
in selection always should be 
made on a basis of clearly de- 
fined end-use properties. 


Du Pont does not manufacture wire and 
cable, but supplies thermoplastic resins to 
the wire and cable industry. 
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The dramatic space savings made possible through the use of control cables protected with Du Pont 
ALATHON polyethylene resin and ZYTEL nylon resin are shown in the illustration above. The newer cables 
(above) in the tray distribution system are connected to an older conduit system (below), which requires 


considerably more space. 


Dramatic space savings possible with 
control cables using ALATHON® and ZYTEL® 


Depending upon the number and size 
of the conductors, control cables using 
ALATHON and ZYTEL can save 20% to 
35% in thickness over the elastomeric 
constructions in the same class. Thus 
many more conductors can be installed 
in existing conduits, or additional space 
can be saved through the use of economi- 
cal tray distribution networks. 

The superior insulating qualities of 
ALATHON permit a thinner insulation of 
.015” to .030’. As a secondary insula- 
tion, a .004”’ to .006” skin of ZYTEL im- 
parts exceptional abrasion resistance. 
Wear from flexing at contact points, and 
failures due to rough handling at termina- 
tion points are virtually eliminated. 

A high molecular weight jacket of 


POLYCHEMICALS DEPARTMENT ALATHON withstands weathering, envi- 


ALATHON’ 


POLYETHYLENE RESINS 


RULAN’ 


FLAME-RETARDANT PLASTICS 


ronmental stresses, corrosive elements, 
and abrasion. It allows miles of cables to 
be pulled through serpentine tray net- 
works without fear of “skin-back”’ or 
other physical faults, and where extreme 
mechanical abuse or chemical attack pose 
a problem, an outer armor of ZYTEL in- 
sures reliable service. 

You may find that the use of ALATHON 
and ZYTEL will give you increased reli- 
ability at lower cost. Find out how by 
consulting your wire and cable supplier, 
or write for Du Pont’s technical bulletin, 
“Signal and Control Cable Design.” Ad- 
dress: E. I. du Pont de Nemours & Co. 
(Inc.), Dept. M-9, Rm 2507A, Nemours 
Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, 
P. O. Box 660, Montreal, Quebec. 


ZYTEL” 


NYLON RESINS 


Better Things for Better Living... through Chemistry 
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These General Electric 


Voltage Regulator 


SERVICES 
AU 
SAVINGS 


Savings for you through economical 
application, installation, operation, 
and maintenance are a big part of 
General Electric’s voltage regulator 
story. 

When you buy reliable G-E regu- 
lators you receive these added values 
in service: 


eEngineering assistance during 
planning stages of modern distri- 
bution systems gives you benefits of 
latest application concepts and com- 
puter-augmented system regulation 
studies. 


Installation guidance on-the-site 
5 

by G-E regulator engineers assures 

proper hook-up, continued eco- 

nomical operation. 


Factory trained G-E personnel 
keep you informed of the latest 
regulator operation and mainte- 
nance techniques to save you money 
year after year. 


e Rapid renewal parts shipment, with- 
in 48 hours on common replace- 
ment items, cuts outages to a mini- 
mum. Nationwide network of G-E 
service shops stays open 24 hours 
a day, 7 days a week to give serv- 
ice when you need it—and fast. 
Quick regulator delivery from 
local G-E warehouses helps you 
meet storm-caused emergencies. 


Service that saves you money during 
planning, installation, and operation is 
another reason why General Electric 
regulators cost less on the line! Ask 
your G-E regulator representative for 
detailed information. General Electric 


Company, Schenectady 5, N. Y. 45601 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
RAPID PARTS SHIPMENT 
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CUTAWAY VIEW SHOWING AMPLITACT® CONTACT 


SOUTHERN STATES’ POWER FUSES 
EMPLOY AMPLITACT CONTACTS 


10 PREVENT CONTACT DAMAG: 


Now, for the first time, “switch-proved” Amplitact® contacts are used 
on Southern States power fuses. Repeated tests at current ratings up 
to 40,000 amperes show no contact damage. 

Used successfully for many years on Southern States air switches, 
Amplitact® contacts are now used on the new BPA and HPA Power 
Fuses. 

The Amplitact® harnesses electromagnetic forces generated on a 
high fault, increasing contact pressure when it is needed most. 

While contact damage under extremely high fault currents has been 
more irksome than serious, the Amplitact® eliminates any possibility 
of damage. 

These new power fuses have all of the outstanding advancements of 
the BP, MP, and HP power fuses introduced by Southern States in 
1959—plus the reverse-loop contact. They have expendable cap fuse 
holders to provide dependelds clearance of high or low current faults. 
Fuse holders are designed for easier handling and are equipped with 
a large operating eye. A stationary sleet shield gives better protection 
against icing and provides guidance when the fuse is slammed closed. 

Low cost refusing in the field is accomplished with easy-to-use 
fuse kits. 

Get your Southern States representative to give you full informa- 
tion about this important development in power fuses, or write direct 
for Bulletin 60 PF. TYPE HPA POWER FUSE 
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(Advertisement) 


You can save engineering time with 


PLANNED SYSTEM MEASUREMENT 


How many times have you said, “We could 
certainly use a system measurement standard 
like that, but we just don’t have the engineering 
time to set it up.”” But when you stop to evaluate 
the necessity of facts in designing and operating 
your distribution system efficiently, it is apparent 
that only measured facts are known facts. 

A little engineering time directed toward planned 
system measurement will save a great deal of 
engineering time in the future. Your objective of 


obtaining a proper balance between adequate 
system reliability and minimum investment can 
only be achieved through complete knowledge 
of existing system conditions. Periodic surveys 
with portable instantaneous instruments are not 
the solution, since they are costly and do not 
provide complete continuous information. This 
information can be obtained only through 
planned system measurement. Lincoln meters do 
provide the most economical and flexible 
approach to a planned measurement program. 


Planned Substation Measurement 


Simplified measurement of system operation at 
your substations can be obtained by means of 
permanent switchboard installations of Lincoln 
indicating and graphic meters or by the use of 
meter sockets and the various Lincoln socket 
type indicating and graphic meters to measure 
amperes, volts, kw, kvar or kva. Lincoln indi- 
cating meters can supply maximum and mini- 
mum loading information while Lincoln graphic 
meters are utilized to obtain time of occurrence 
and duration of system conditions. The schematic 
diagram above indicates the flexibility of appli- 
cation that Lincoln meters offer for system 
measurements. 


® Lincoln Voltmeters, with thermally aver- 
aged readings, give the best measure of regulated 
voltage that must be maintained for good cus- 
tomer service. 


@ Lincoln Ammeters provide the most eco- 
nomical means of obtaining important balance 
and maximum current load values, and give the 
averaged value needed to solve problems involv- 
ing loading of the system. 


@® @® @ Lincoln kw, kvar and kva meters 
give an indication of present system conditions 
and provide essential information for long range 
planning. They are especially valuable in the 
application of power capacitors. 


Sangamo has prepared a new brochure on ‘‘Planned System Measure- 
ment’’. Ask your Sangamo Representative or write direct for your copy. 
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E/ Paso Electric Company utilizes 
three Lincoln AD service mounting 
ammeters (one for each phase) on the 
control side of primary transformers on 
13.8 kv to 4.16 kv substations to determine 
load balance. A 3 phase kwhr and Lincoln 
thermal kw meter provide transformer 
loading information. 
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Consumers Power Company obtains 
detailed information on transformer con- 
ditions through the use of Lincoln indicat- 
ing voltmeters and ammeters. Minimum 
and maximum voltages and minimum and 
maximum ampere loading information is 
obtained on each phase of a transformer. 
The indicating meters are also equipped 
with instantaneous voltmeters and am- 
meters. Use of three phase socket type 
Lincoln graphic wattmeters and varmeters 
for continuous measurement of trans- 
former operating conditions completes this 
planned measurement scheme. 


Planned Substation Measurement 
can take many approaches 


Duquesne Light Company standards 
call for installation of flush mounted 
switchboard type Lincoln graphic meters 
on substation transformers. A graphic 
voltmeter (top) records the voltage on 
one phase. Three graphic ammeters record 
ampere loading on each phase of the 
transformer. 


Central Hudson Gas and Electric 
Company installs switchboard type 
Lincoln graphic varmeters and wattmeters 
along with a switchboard type Lincoln 
indicating voltmeter on transformers in 
substations. The meters are located on 
transformers to provide complete infor- 
mation on voltage and loading conditions. 


West Texas Utilities Company uses 
a six socket arrangement (two sockets per 
phase) for feeder measurement in outdoor 
substations. The sockets are mounted back 
to back and are wired so that singlephase 
Lincoln indicating and graphic meters for 
measurement of volts, amperes, watts and 
vars can be inserted in any socket. Nor- 
mally, three Lincoln indicating ammeters 
are installed. Three pairs of Lincoln 
graphic watt and var meters are periodi- 
cally rotated from feeder to feeder and 
station to station for detailed load study 
and analysis. 


City Public Service Board of San 
Antonio installs flush mounting Lincoln 
graphic wattmeters and varmeters on each 
substation power transformer. The meters 
are installed in pairs to provide a complete 
and continuous record of the transformer 
loading, and for proper application of 
power capacitors. A similar pair of meters 
is used in conjunction with a selector 
switch on all 13 kv substation feeders. 
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Your overhead feeders are another 
place where you can save engineer- 
ing time with ‘Planned System 
Measurement.”’ Sangamo’s Lincoln 
indicating and graphic meters are 
ideal for any feeder measurement 
plan. The flexibility of socket type 
construction is especially important 


in this type of application. 


Regardless of the complexity or 
size, the design and operation of 
any distribution system is depend- 
ent upon measured facts about 
feeder conditions. Planned feeder 
measurements begin on the second- 
ary side of the substation trans- 
formers. These substation applica- 
tions were discussed under “Planned 


Substation Measurement.” 


Overhead feeder measurements are 
obtained in a number of ways. Some 
of the unique approaches to 
‘‘Planned Overhead Feeder 


Measurement” are shown below. 
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West Penn Power Company checks 
voltages at customer services with Lincoln 
graphic voltmeters. A two-socket adapter 
is inserted in the customer’s socket to 
accommodate the billing meter as well as 
the socket type graphic voltmeter. 


(Advertisement) 


Planned Overhead Feeder Measurement 


Dallas Power and Light Company 
employs socket type Lincoln graphic am- 
meters to check ampere loading on dis- 
tribution transformers. Information gained 
from service with these instruments pro- 
vides a multiplier which is used with IBM 
equipment and kwhr figures to estimate 
loading of distribution system trans- 
formers. 
» 


Kansas Gas and Electric Company 
has approximately 200 combination kilo- 
watthour-Lincoln voltmeters installed in 
place of socket type kwhr meters on cus- 
tomer services located at strategic points 
on feeders. Voltmeter readings are recorded 
by meter readers on a special sheet in the 
meter book. 


Georgia Power Company has adopted 
the practice of installing three Lincoln 
indicating voltmeters on a pole at a load 
feeder or other strategic locations through- 
out the distribution system. Periodically, 
three Lincoln graphic voltmeters are in- 
serted in these sockets to obtain a con- 
tinuous chart of voltage conditions. 


Tampa Electric Company uses four- 
socket and two-socket transformer test 
assemblies for detailed information on dis- 
tribution transformer loading. The four- 
socket arrangement has Lincoln graphic 
meters installed for measurement of watts, 
vars, amperes, and volts. The two-socket 
arrangement uses Lincoln graphic, watt, 
and var meters. The assemblies include a 
100, 200 or 400 ampere current trans- 
former. This installation also provides 
valuable information for possible second- 
ary capacitor application. 


Sangamo has prepared a new brochure on ‘‘Planned System Measure- 
ment’’. Ask your Sangamo Representative or write direct for your copy. 
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Planned Underground Measurement. 


Underground transformers and 
network systems serving large load 
centers are strategic measurement 
points for many utilities. The sim- 
plicity, ruggedness, and low cost 
of Lincoln ammeters makes them 
ideal for “Planned Underground 
Measurement.”” Sangamo has also 
developed inexpensive split-core 
current transformers for mounting 
around cables or bushings. The 
combination of socket type Lincoln 
indicating and graphic meters and 
the special CT’s provide an ex- 
cellent means for obtaining accu- 
rate, low cost underground 
measurements. 


Sangamo has specifically designed 
Lincoln indicating and graphic 
meters for ‘Planned Underground 
Measurement.’”’ Ampere loading on 
underground circuits presents 
measurement problems that are not 
present with other types of system 
measurements: Primary circuits are 
usually inaccessible; secondary cir- 
cuits involve large currents; instal- 
lation expense of conventional CT’s 
is prohibitive; and surveys with 
tong-type instantaneous ammeters 
are of questionable value. 


There are many ways to apply 
Sangamo Lincoln meters to 
“Planned Underground Measure- 
ment.” A few of the applications 
are shown here. 


lowa Power and Light Company in- 
stalls Lincoln Type AD-6 ammeters to- 
gether with a CC current transformer to 
check the load on its underground system. 
This permanent installation is made in 
13 kv network vaults, and meters are 
checked periodically in order to get con- 
tinuous metering information, 


Illinois Power Company uses Lincoln 
Type AD-6 ammeters and CC current 
transformers to meter ampere loading on 
underground network systems. 


New York State Electric and Gas 
Corporation uses Lincoln indicating 
Type AD-6 ammeters on their under- 
ground network transformer vaults. The 
split-core Type CC current transformers 
are placed around the transformer bush- 
ings. The meters continuously monitor 
maximum ampere loading on each phase, 


Florida Power Corporation checks am- 
pere loading on underground network 
transformers with Sangamo’s special Lin- 
coln graphic ammeters for underground 
installations. The meters are used with 
Type CC transformers which are placed 
around the low-side bushings of network 
transformers. The current transformers 
and meters can be moved from vault to 
vault as studies are being made. These 
instruments are used for load studies on 
those portions of the network system which 
are still growing and have no established 
load pattern. Also, this equipment is used 
in the study of the loading of network 
feeders, especially where a “spot” net- 
work system is used. 
=, 


eo 


j , : 
Commonwealth Edison Company 
permanently installs Lincoln AD-6 am- 
meters in network vaults. Two-transformer 
vaults have a current transformer on each 
unit connected to a Lincoln ammeter 
which is calibrated to measure total vault 
load. Installations of four or more trans- 
formers have balancing transformers, and 
only one current transformer and one Lin- 
coln ammeter is used. The ammeter is 
calibrated to read the load of one trans- 
former. To obtain the vault loading, a 
multiplier equal to the number of trans- 
formers installed must be used. 
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Versaformer is an Allis-Chalmers trademark. 


New Versaformer current transformer 


installs as easily as tossing rings 


Cuts installation time from days to minutes! New Versaformer 
current transformer, for indicating, relaying and protective 
functions, eliminates untanking and bushing removal with cir- 
cuit breakers and power transformers. Ends the need for large 
installation crews and equipment. 

Epoxy-resin encased Versaformer unit is completely weather- 
proof! Resistant to salt or acid atmosphere. Never needs paint- 
ing. The complete Versaformer current transformer package 
includes a junction box for immediate conduit hook-up. Sizes: 
from 400/5 through 1200/5 amps. (Relaying accuracy: 10L200 
for 400/5-amp rating.) 

Get all the facts fast! Contact your nearby A-C office or 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wis. 


58 


Hook up new Versaformer current transformer without re- 
moving power transformer or circuit breaker bushings or 
covers. Available in 12, 16 and 20-inch inside diameters; 
rugged epoxy-resin case withstands wide temperature vari- 
ations, severe mechanical shocks. 
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Editorial Comment 


After the Ball—- New Opportunities 


Today, the meter industry has taken a step in the evolution of watthour meters 
that is virtually revolutionary. This is the radical change in watthour meter bearing 
systems from ball to magnetic bearing systems. The first move in this direction 
was made 12 years ago. Today, with all meter manufacturers using magnetic 
bearing systems, the stage is set for the eventual retirement of ball-bearing meters 
so that the full economic benefits of magnetic principles can be realized. 

The transition will require detailed and thoughtful preparation in view of the 
utility industry’s heavy investment in ball-bearing meters. However, the potential 
savings to be realized are a substantial incentive. 

Just what does this change in bearing systems mean to the electric utility 
industry? Why is a change important? The answers lie in the fact that a 
bearing system can dictate how accurate a meter remains between periodic tests. 
Because of its inherent short-term stability, the pivot and bal! system has his- 
torically determined the time between tests, as well as the cost of inspection, 
cleaning, and replacement of bearings. 

With the increased use of magnetic bearing systems and the widening acceptance 
of sample testing techniques by state public utility commissions, the day is not 
far off when, except for a small test sample, watthour meters can be left untouched 
for 20 to 40 years. Routine, costly meter maintenance will then be practically 
non-existent. 

But, before these savings can be fully realized, the economic criteria for retire- 
ment of ball bearing meters now in service must be established on a sound 
economic basis that will protect the industry’s present investment in ball-bearing 
meters. 

Right now it’s doubtful whether there is a sufficient body of data available 
to establish such criteria. But certainly the time has come to start gathering 
statistics on which to base a new meter obsolescence formula that will recognize 
the savings in testing, maintenance, and accuracy that this advance in bearing 
systems makes practicable. 


Plan Now for National Electrical Week 


The 1961 observance of National Electrical Week is set for Feb. 5-11. The 
time to begin planning and budgeting for it is now. In the past, electric utilities 
have taken widely varying views of participation in this observance. Those which 
have participated have reported gratifying results. 

Participation in this observance offers several advantages to electric utilities: 
(1) It is useful in helping to focus attention on such public relation activities as 
plant tours, talks before civic groups, and television and newspaper advertising 
of an institutional nature. (2) As this week includes the birthday anniversary of 
Thomas A. Edison, it can serve to focus attention on the educational activities 
of electric utilities. (3) Because of the industry-wide participation, there are 
opportunities to tie in with national advertising and promotional activities. (4) 
It offers the opportunity to work with trade allies at the local level in common 
promotional and advertising efforts. 

Properly planned activities centered around the National Electrical Week 
observance can add statsre to the public image of the industry. Half-hearted 
efforts will serve only to distort the public image. 
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AEC Amends License Procedures 


Modification of earlier proposals are slight in spite of 
Atomic Industrial Forum claim that they will slow permits 


The Atomic Energy Commission 
has published two new amendments 
to its power reactor licensing regu- 
lations in the form in which they 
will become effective in early Octo- 
ber. They are modified only slightly 
from proposed language that had 
received industry opposition last 
winter. 

The new amendments will greatly 
affect all utilities which in the future 
will ask AEC for an operating 
license for a nuclear reactor. Like- 
wise, all other parties planning to 
build reactors—power, test, re- 
search, etc.—will be affected by a 
clarification in one of the amend- 
ments as to the amount of work 


which may proceed on a reactor 
facility before a construction permit 
is issued. 

Commission licensing and regula- 
tion division officials say the two 
amendments will speed up issuance 
of final operating licenses. But in- 
dustry representatives, according to 
the conclusions of a representative 
Atomic Industrial Forum group re- 
viewing the proposed amendments 
earlier this year, fear the new regu- 
lations will result in more paper 
work and additional public hearings 
for private companies before a final 
operating license is granted. 

To be a new section of Part 50 
of AEC Regs. (50.10B), the first 
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amendment prohibits installation of 
any part of the permanent facility 
in the pre-construction work at an 
approved reactor site before issu- 
ance of a construction permit. The 
same amendment, however, ex- 
pressly permits site exploration, 
excavation and preparation, includ- 
ing construction of access roads, 
railways and transmission lines. 
Also permitted are procurement or 
manufacture of components of the 
facility; construction of non-nuclear 
turbogenerators, and turbine build- 
ings; and the construction of build- 
ings to be used for things other than 
the reactor, but which also house 
the reactor, such as a college lab 
building. 

The second amendment (Section 
50.57) established procedure for is- 
suing a provisional operating license 


Is Mexico's Borrowing Power Higher? 


After the sale of American & Foreign Power Co properties in 
Mexico, followed by Mexico Light & Power Co—both to the 
Mexican government—readers of Electrical World asked what would 
happen to Mexico’s world credit. Here is the answer of Peter Weaver, 
who is chief of McGraw-Hill’s Mexico City news bureau, and who was 
predicting in early May that nationalization of the electric utility 
industry in Mexico was impending. The Editors 


Mexico City (McGraw-Hill World 


necessary long-term capital to 


News) — According to reports 
coming from Washington, it is 
feared that the Mexican govern- 
ment’s ability to get foreign 
financing might have been im- 
paired or overstressed by the 
recent take-over of the Mexican 
Light & Power Co utility. 
Actually, one of the reasons 
for the take-over of the big 
utility was to clear the road for 
massive financing. What hap- 
pened was the tightening up of 
credits availability to the big 
foreign utilities in Mexico. This 
was seen last year and this 
year when American & Foreign 
Power Co’s Mexican utilities and 
Mexlight were unable to get 
their companies to put forth the 


keep new capacity up with and 
ahead of Mexico’s galloping de- 
mand. 

It was a sort of squeeze play. 
The Mexican government—bas- 
ically the PRI group (Partido 
Revolucionario Institucional)— 
has to keep popular. The PRI 
has been in power ever since 
the Mexican revolutionary days 
40 to 50 years ago (with a 
revision in the Thirties). There is 
really no other political party 
in Mexico with other than token 
resistance. 

To keep rolling along, the 
PRI and the government must 
keep salaries moving up with in- 
flation and must keep such basic 
things as electricity prices down. 


Whether it was forced on it or 
whether it was wanted just for 
the sake of political propaganda, 
the Mexican government found 
itself pushing for salary hikes and 
not coming through with the 
necessary rate hikes. Both for- 
eign companies claimed their 
ability to make earnings for 
their stockholders was dwindling 
and therefore their ability to get 
big chunks of new capital was 
dwindling. 

The companies got to the point 
where they were not putting any 
money into Mexico until they 
could be guaranteed a _ better 
future—a guarantee which was 
practically impossible to give by 
a government bent on staying 
popular. There was a consider- 
able psychological nationalistic 
drum to beat—foreign companies 
controlled more than half of 
Mexico’s electric energy. 

Then the Prudential Life In- 
surance Co came along and 
loaned Mexico $100 million with 
no strings attached. It was this 
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for a reactor where findings for a 
final operating license cannot be 
made because: “(1) construction of 
the facility has not been completed, 
or (2) there are involved features, 
characteristics, or components of the 
proposed facility as to which it ap- 
pears desirable to obtain actual or 
further operating experience before 
issuance of an operating license for 
the full term, up to 40 years.” 

For issuance of the provisional 
operating license, findings must also 
be made of reasonable assurance 
that the facility will be completed 
in conformity with the construction 
permit and application as amended; 
that the activities authorized can 
be conducted without endangering 
public health and safety, and that 
the facility will be ready for initial 
fuel-loading within 90 days from 
the date of the provisional license. 
The amendment also states that 
duration of provisional licensing 
amendments may not exceed 18 


loan that set off the spark for 
the government to buy the util- 
ities. Actually, under the cir- 
cumstances, no local private 
capital would touch them. The 
government had to do it—or 
nobody. 

Now, it is believed that the 
government can get money com- 
ing into these utilities for the ur- 
gent expansion needed. The 
government has its $425 mil- 
lion in cash reserves, its good 
credit name abroad and other 
factors to give as “collateral.” 
PEMEX, the government oil 
monopoly, has been knocking off 
foreign financing at an impres- 
sive clip— both from private 
and from semi-government (Eu- 
ropean) sources. 

The money for the purchase 
of Mexlight came from the 
Prudential loan (not directly— 
but added to the “what to buy” 
kitty). The loan was at around 
6%. The government believes it 
can more than make that back 
with Mexlight which is heavy on 
the marketing side (uses a lot 
of power generated by the gov- 
ernment’s Federal Electricity 


ELECTRICAL WORLD e@ September 


months except, where, upon good 
cause, the expiration date may be 
extended. 

Harold Price, director of the 
Commission’s licensing and regula- 
tion division, defended the amend- 
ments on the basis that they “would 
speed up tremendously the entire 
licensing process and remove incon- 
venient regulatory delays” for a firm 
anxious to set a reactor in operation. 

“Under the old rules, a company 
could find themselves standing still 
after completion of construction. 
The new procedure will allow the 
company to get the necessary regu- 
latory steps for operating the reactor 
out of the way before construction 
is through.” 

In written comments invited by 
AEC from industry regarding the 
amendments, however, the Atomic 
Industrial Forum group objected to 
the large number of public hearings 
—possibly four or five—which could 


license is granted. It was pointed 
out by the AIF group that only one 
public hearing before issuance of 
an operating license and one before 
issuance of a construction permit 
are actually required by the Atomic 
Energy Act. 

Addressing separate comments to 
AEC on means to expedite power 
reactor hearings, Willis Gale, board 
chairman of Commonwealth Edison 
Co, urged that the use made of the 
Advisory Committee on Reactor 
Safeguards be changed. 

Gale said that ACRS was born 
when the reactor art was new and 
safety aspects of reactors were 
evaluated by the expert membership 
of ACRS on a voluntary basis. 
“Now, however, the continual refer- 
ence to the Committee of each of 
the several stages involved in an 
application both impedes project 
progress and frustrates the Commit- 
tee’s ability to deal with what is 


be required before an operating 


Commission plants for distribu- 
tion in Mexico City). Heavy 
propaganda has been coming 
forth such as: “Land—1910; 
Oil—1938; Electricity — 1960.” 
The government now is playing 
the theme that, “Like petroleum, 
electricity is now ours.” 

With this built-up national- 
istic fervor (actually quite tame 
compared with the hullaballoo 
raised in 1938 when the petro- 
leum companies were expro- 
priated), the government is now 
in a position to raise electricity 
rates (which it is preparing to do 
very soon) and the hike can 
then be considered “patriotic.” 
Mexico has very low cost elec- 
tricity and the government can 
hit big users with a small rate 
hike and not hurt too much. 

What really puts the bite on 
the government is not its ability 
to get credits—which is really 
phenomenal—but its ability to 
man these companies with techni- 
cal and trained sales and service 
people. You might see the 
practice coming up of hiring, for 
a year or so, foreign experts to 
train local people to be able to 
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really novel.” 


take over top engineering, sales 
and service posts that are now 


being abandoned by the few key 


foreigners in the companies. 
PEMEX, the oil company, has 
done this and has paid foreign 
experts handsomely to set up 
training for locals. 

The money managers here 
(private and government) claim 
that the take-over of Mexlight 
was a must by the government. 
They also claim that it won't 
really hurt the country’s ability 
to get credits and that, in the 
short run, it might be the only 
way credits could have been 
gotten for the utilities. The 
government in Mexico had a 
much better world credit rating 
or ability to get foreign loans 
than the companies themselves. 

That the government will be 
hitting the world money mar- 
kets—this is certain. But, com- 
petition between countries selling 
electric generating gear is fierce 
and the Mexican government 
should be able to rack up a good 
loan and credit score from Japan, 
European countries and US com- 
panies and banks. 
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1,000-Mile Lines... 


. are practicable, study 
shows. Included were 3,000- 
Mw, 690-kv transmission 


Portland, Ore.—An electric in- 
dustry research team last week re- 
ported that progress of its studies 
shows that problems associated with 
the transmission of electrical energy 
over distances up to 1,000 miles can 
be solved. 

The announcement was made by 
E. Robert De Luccia, vice president 
and chief engineer of Pacific Power 
& Light Co, and Joseph K. Dillard, 
manager of the Electric Utility En- 
gineering Department of Westing- 
house Electric Corp. 

The transmission distances and 
the higher voltages being considered 
in the research are greater than 
those now operating anywhere in the 
world, according to De Luccia. 

He said the primary purpose of 
the two-year study was to find the 
answers to problems arising from 
electrical phenomena on circuits ex- 
ceeding 500 miles in length. 

“Voltages up to 690 kv, with lines 
capable of carrying more than 3,000 
Mw of electric power, were studied,” 
De Luccia reported. The voltage is 
nearly double that of the highest 
now operating in the US. 

“With the aid of digital and ana- 
log computers, the team was able 
to determine the effectiveness of cor- 
rective devices needed to stabilize 
the ultrahigh voltages over the full 
length of circuits studied,” the power 
company official said. He added that 
the study was undertaken in connec- 
tion with the electric industry’s long- 
range planning for the future. 

Dillard said, “Now that it has 
been determined that such lines can 
be operated, the utility industry can 
compare the economics of extra-long 
distance transmission with the alter- 
nate of transporting fuel to power 
plants at the load centers of the na- 
tion and for determining the best 
possible sites for the large-capacity 
generating plants that will be re- 
quired in the future. 

“The knowledge also would be 
helpful in the future for evaluating 
innovations that are yet to be de- 
veloped for energy transmission,” 
Dillard added. 
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‘Copter Tests Augur Lower Line Costs 


Helicopters with greater lifting power may cut line construction costs, 
Tennessee Valley Authority has surmised on the basis of tests using heli- 
copters to set transmission poles. 

Under contract with Petroleum Helicopters, Inc, TVA had 69 poles 
transported and placed and 29 reels of conductor cable strung along an 
eight-mile, 46-kv project near Memphis. 

All poles and reels were kept in a staging yard (photo) at the mid-point 
of the line. After cross-arms and insulators had been mounted on the 
poles, they were transported by the helicopters to where they were 
installed, with the aid of a two-man ground crew, into pre-dug holes. 

The rated capacity load of the helicopters was 3,750 lb, but, with 
fuel load low and favorable atmospheric conditions, it was able to handle 
poles weighing up to 4,000 lb. TVA believes a helicopter with a greater 
lifting capacity, which may be available soon, could be more adaptable 


to transmission line work and result in lower construction costs. 


Paducah Signs Power Contract With TVA 


The City of Paducah has signed 
a contract with Tennessee Valley 
Authority to provide electric power 
for the city—to be effective when 
the city has acquired its own dis- 
tribution system which it is now in 
the process of buying from Ken- 
tucky Utilities Co. 

The contract was the second 
offered by TVA and approved in 
western Kentucky this month. 
Last week, Princeton signed for 
TVA power. That contract also 
will go into effect as soon as the 
city has acquired its distribution 
system from KU. 

The Princeton proposal to pur- 
chase the KU properties has been 
approved but is tied up in court. 

On Nov. 8 in Paducah, a refer- 
endum will be held for the city to 


issue $7,050,000 in bonds to buy 
KU properties there. The contract 
signing came after a 10-year battle 
by Paducah to acquire its own sys- 
tem and switch to TVA power. One 
of KU’s contentions has been that 
even if the bond issue was approved, 
the city had no guarantee it could 
get TVA power. 

The Paducah City Commission 
approved the contract by a 3-0 vote 
and the electric power board gave its 
approval. The contract was de- 
scribed as the standard TVA docu- 
ment offered to cities. It sets the 
rates to be charged and says the 
board must operate on a non-profit 
basis “for the benefit of the con- 
sumers through the development of 
the fullest and widest use of elec- 
tricity at the lowest possible cost.” 
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Maine Utility Wins Upward Rate Adjustment 


®@ Maine Commission told to conduct additional hearings 
® Wide spread in working capital asked and allowed 
® Utility based appeal on state confiscation statute 


A ruling handed down by the 
Maine State Supreme Court ap- 
pears to make certain a further 
undetermined increase in Central 
Maine Power Co rates above an 
approximate 2.75% average boost 
granted more than a year ago by 
the Public Utilities Commission. 

The high state tribunal directed 
the Commission to make certain 
specific upward adjustments in its 
determination of a fair rate base 
upon which to apply the firm’s rate 
of return. 


Rate of Return Ruled Fair 


The court ruled that a 5.75% 
rate of return allowed by the Com- 
mission was fair. It would have 
produced an increase in gross 
revenue of $898,000, according to 
a projection of the firm’s business 
from the test year of 1959. Central 
Maine’s proposed consumer rate in- 
crease would have increased its gross 
income by about $2.8 million. 

The court ordered the Commis- 
sion to hold additional hearings on 
one phase of the controversy and to 
make certain necessary adjustments 
still to be worked out. 

The Supreme Court order re- 
stored nearly $4 million of property 
value eliminated by the Commission 
from the firm’s proposed rate base. 
The base was set by the Commission 
at $195,853,671. The company said 
it should be $206,034,000. 

The tribunal also ruled that 
$158,850 of general administrative 
expense should have been allowed 
as an operating expense by the 
Commission, another factor in in- 
creasing the rate. 

The Commission also was ordered 
to make such depreciation and 
amortization allowances in arriving 
at the new rate base as are necessary 
under the court’s rulings on specific 
items. 

It was directed to hold further 
hearings to determine a difference 
in the working capital allowance 
granted by the Commission and 
that sought by the utility. The state 


agency allowed only $1 million, 
while the firm had asked for nearly 
$4.7 million. 

The court noted that the differ- 
ence consists almost entirely of 
materials and supplies, and income 
tax accruals. Much of the difference 
was made up of materials and sup- 
plies the firm normally would use 
for construction but might be re- 
quired in emergencies to use for 
repairs and minor replacements. 

“Because of our conclusion as to 
the propriety of the incorporation 
of certain disallowed properties in 
the rate base and the added neces- 
sity for their maintenance and be- 
cause of the gravity and inadequate 
status of the materials and supplies 
issue here,” the court said, “it is 
our opinion that the subject be 
remanded to the Commission for 
further hearing and determination 
in the light of further evidence to 
be supplied by the company.” 

Disallowed properties which the 
court ordered included in the rate 
base are the so-called Androscoggin 
Electric Co facilities, the North 
Gorham, West Buxton, and Bonny 
Eagle hydro stations, and riparian 
rights along the Kennebec River 
below the firm’s Harris Station at 
Indian Pond. 

The utility claimed the riparian 
rights were necessary because of 
great fluctuations in river flow 
caused by the use of Harris as a 
generator of power to meet peak 
requirements. 

The Commission, in the case of 
Androscoggin properties, allowed its 
purchase cost from a prior cOm- 
pany, $1,645,641.95. But the facility 
was held at $3,840,000 when it was 
taken over by Central Maine which 
contended that this acquisition cost 
should be included in the rate base, 
with which the court agreed. 

The three properties in Cumber- 
land and York counties were ac- 
quired when Central Maine took 
over the Cumberland Power & Light 
Co at a price set by the Securities 
& Exchange Commission in its pro- 
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gram to reorganize the New England 
Public Service Co. 

The Supreme Court said that the 
three properties are used by Central 
Maine for the benefit of the public 
and that while the original cost 
figure has been “lost beyond evi- 
dential recall,” their cost to Central 
Maine should be included in the 
rate base, less depreciation. “To 
deny a return on these properties 
at their acquisition cost under the 
circumstances,” the court said, 
“would constitute confiscation.” 

The court upheld the Commis- 
sion in its ruling that the 1958 
test year was partly a recession year 
and the firm’s income figure for that 
period must be “normalized” by an 
additional $300,000. 

It also upheld the Commission 
in its exclusion from the rate base 
of part of the expenditures by Cen- 
tral Maine for the so-called Robin- 
son lands in the vicinity of the Wy- 
man Dam at Bingham, purchased 
for flooding purposes long before 
Wyman Dam was constructed. 

The tribunal approved the 
agency’s disallowance as a_ cost 
chargeable against the test year of 
the entire expense of major repairs 
necessary at Weston Station in 
Skowhegan. 


Statute Prescribes Review 


The court in its consideration of 
this rate case was confronted for 
the first time with a requirement 
that it construe a Maine statute 
prescribing a review in such cases 
where the utility alleges confiscation 
of property has resulted from an 
order or decree of the Commission. 

The Maine legislature provided 
that the court “shall exercise its 
own independent judgment as to 
both law and facts.” 

A Commission attorney in argu- 
ment before the court charged this 
was “judicial ratemaking” and 
would circumvent the ratemaking 
authority vested by the legislature in 
the Commission. 

The court construed this law to 
mean that it “may nonetheless ex- 
ercise the prescribed ‘independent 
judgment’ as to facts and yet in 
that very process be ‘informed and 
aided’ by the findings of the... 
Commission.” 





Company 


Alabama Power Company. . 
American Electric Power Co. 
Arizona Public Service Co. . 
Arkansas Power & Light Co 
Atlantic City Electric Co... 
Baltimore Gas & Electric 
Boston Edison Co... 


California Electric Power Co 
Carolina Power & Light Co 


Central Hudson Gas & Electric Corp. ‘ 


Central Maine Power Co. . ; 
Central Vermont Public Service Corp 
Cleveland Electric Illuminating. 
Commonwealth Edison Co... 
Connecticut Light & Power Co 


Consolidated Edison Co of N. Y., Ine. ; 


Consumers Power Co.. 


Delaware Power & Light... .. 
Detroit Edison Co... 

Duke Power Co....... 
Duquesne Light Co... . 
EEI-—OVEC 

Florida Power Co... % 
Florida Power & Light Corp 


Generai Public Utilities Corp 
Georgia Power Co...... 
Hartford Electric Light Co 
Houston Lighting & Power Co 
Idaho Power Co 

Indianapolis Power & Light Co 
iowa Power & Light Co. 


Kansas City Power & Light Co... 
Kansas Gas & Electric Co... 
Long Island Lighting Co 


Los Angeles Dept of Water & Power.. 


Louisiana Power & Light Co 
Mississippi Power & Light Co..... 
Mississippi Power Co............ 
Montana Power Co. 


New England Electric System 
New Orleans Public Service Co 


New York State Electric & Gas Corp.. 
Niagara Mohawk Power Corp....... 


Northern States Power Co. . 
Ohio Edison System 
Oklahoma Gas & Electric Co 


Pacific Gas & Electric Co. 
Pacific Power & Light Co. 
Pennsylvania Power & Light Co 
Philadelphia Electric Co. 
Portland General Electric Co. . 
Potomac Electric Power Co. .. 
Public Service Co of Colorado. . 


Public Service Co of New Hampshire. . 


Public Service Co of New Mexico.. . 
Public Service Electric & Gas Co. 
Puget Sound Power & Light Co... 


Seattle City Dept of Lighting. . 
South Carolina Electric & Gas Co... 
Southern California Edison Co 
Southwestern Public Service Co 
Tennessee Valley Authority... . 
Union Electric Co. . . 

Utah Power & Light Co 


Virginia Electric & Power Co......... 
Washington Water Power Co....... 


West Penn Electric Co 


Western Massachusetts Electric Co... . 


Wisconsin Electric Power Co 
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Unusually cool weather and 
spotty business conditions put a 
sharp brake on summer peak loads 
this year. Reports from 69 com- 
panies in Electrical World's annual 
summer peak load survey showed 
that 42 utilities, or 63% of the 
sample, had 1960 summer peaks 
falling below their estimates. Al- 
though the utilities in the north- 
eastern quarter of the country were 
the majority of the losers, a number 
of western and southern companies 
suffered, too. Average overestimate 
was 3.2%, with two companies 
missing by about 10%. Only 
10 companies were off by more 
than 5%. 

Despite the reduction in peaks, 
only seven companies, scattered 
throughout the country, were below 
their 1959 summer peaks. Of these, 
one was 2.7% below last year; 
one, 1.5% lower; and four, within 
0.1%. However, several companies 
cautioned that losses caused by the 
1959 steel strike and contingent 
business conditions made 1959 
peaks poor criteria for comparison. 

While results for many individual 
companies were disappointing, the 
total summer peak from the 69 
companies hit over 99,000 Mw, an 
increase of almost 8,700 Mw over 
those achieved in 1959. 

And the survey results also indi- 
cated that air conditioning load was 
continuing its steady march to the 
North. Thus, eight companies who 
normally have their annual peaks 
in the winter reported 1960 sum- 
mer peaks above those for last 
winter. These utilities included 
American Electric Power Co, 
Carolina Power & Light Co, Duke 
Power Co, Duquesne Light Co, 
Northern States Power Co, Public 
Service Co of New Mexico, South- 
ern California Edison Co, and Utah 
Power & Light Co. 

In addition, Pennsylvania Power 
& Light Co, normally a winter peak 
company, reported a 1960 sum- 
mer peak exactly matching that 
of last winter, while Common- 
wealth Edison Co is apparently 
still in a state of transition from a 
winter-peak to a summer-peak 
company. Several of the preceding 
companies reported that seasonal 
peaks were leapfrogging each other, 
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Conditions Curb Summer Peak Loads 


with each successive summer and 
winter peak setting a new record. 
When did the peaks come? Of 
the 69 companies reporting, 33, 
representing all the US east of Wis- 
consin and north of Virginia except 
Maine and New Hampshire, scored 
summer maximums in the work 
week from Aug. 29 to Sept. 2, 
with 26 in August and six in 
September. For most of this area, 
this late surge of heat was the only 
really hot weather experienced this 
year. Another 18 companies re- 
ported peaks earlier in August, 
bringing the total number of com- 
panies for that month to 44. 


Biggest Gains in South 


Most of the utilities in a band 
from Florida to southern California 
scored peaks in July. Exceptions 
were Alabama Power Co and 
Georgia Power Co, both of whom 
made their summer marks in late 
August. Only three companies in 
the Pacific Northwest reported June 
peaks. 

Biggest advances over 1959 sum- 
mer peaks were concentrated among 
companies across the southern part 
of the country. Of the utilities in 
the Old South, only Arkansas 


Power & Light Co, suffering from 
cut-backs in aluminum production, 
and the Tennessee Valley Authority 
reported peaks below those for the 
summer of 1959. 

All but one of the 13 companies 
registering gains of over 10% in 
this year’s summer peak served 
areas principally below the 40th 
parallel. Biggest gainers were Pub- 
lic Service Co of New Mexico 
(20.9%), Houston Lighting & 
Power Co (14.5%), Florida Power 
& Light Co (14.7%), New Orleans 
Public Service Co (14.5%), and 
Mississippi Power Co (14.4%). 
Western Massachusetts Electric Co, 
the only northern company show- 
ing more than a 10% increase over 
last summer, attributed most of the 
increase to addition of 25 Mw of 
industrial load. 

In addition to the 13 companies 
exceeding 10% increase, another 
eight had a more than 8% in- 
crease. Northern utilities in this 
group included Commonwealth Edi- 
son Co, Seattle City Light, Iowa 
Power & Light Co, and Northern 
States Power Co. 

Evidence of the effects of weather 
and business conditions were cited 
by many companies. Of those re- 


Dateline e e e (Continued from page 5) 


porting, 16 companies specifically 
mentioned below-normal summer 
temperatures or wet weather as a 
prime factor in sapping the strength 
from their anticipated summer 
peaks. Nine companies noted the 
effects of slow business conditions, 
including strikes in the mining and 
building industries and the low 
level of steel production as having 
a negative effect on their summer 
loads. Competitive fuels—the use 
of natural gas for irrigation pumps 
—was mentioned by one utility. 

Numerous companies offered 
possible interpretations for un- 
expected load increases or de- 
creases. In addition to the effect of 
the 1959 steel strike, which made 
comparison of peaks for companies 
serving large electric furnaces or 
conventional steel plants difficult, 
local factors cited were: 

eIn Pacific Power & Light Co’s 
report, 1959 peaks among their 
properties were coincident while 
1960 peaks were not. 

© Utah Power & Light Co ex- 
perienced the hottest summer on 
record. 

e Washington Water Power Co 
summer load was cut down by a 
metals industry strike. 


president of PRPD, at a recent convention, indicate 
that joint development of the Columbia and Peace 
will be pushed by B.C. This would cloud the 
reported agreement between the provincial and 
federal governments to build High Arrow and Mica 
Creek projects simultaneously. Canada sees Peace 
River as a threat to the market for Mica Creek 
power, especially if B.C. insists on including Peace 
River power in an international agreement. Main- 
waring, on the other hand, believes Peace River 
could provide the means for international agreement, 
instead of being a threat to it. 


His reasoning is that Mica Creek, Downie Creek 
and Revelstoke on the Upper Columbia, and High 
Arrow, Duncan Lake, and Murphy Creek dams on 
the mid-Columbia would be capable of supporting 
3,500 Mw of installed capacity. They would provide 
flood control downstream on the US side of the 
border, and about 1,800 Mw of firm energy (from 
Mica Creek storage alone) for the US side during 
the regional storage drawdown period of the most 
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critical water conditions of record. 


Under International Joint Commission principles 
of agreement about half of downstream benefit power 
would be returned to B.C.—but, to be of benefit 
to the region, this power must be available at times 
when demand is high. 


Mainwaring says the Portage Mountain reservoir 
of the PRPD project could provide the storage for 
surplus US energy until it is required to meet B.C. 
loads. 


Despite the ultimate capability—3,500 Mw on the 
Columbia and 3,000 Mw on the Peace—development 
of both can be justified, according to Mainwaring. 
Since the full output of the two will not be needed 
for B.C. loads until the “late 1970’s or early 1980's” 
a firm block of power could be made available for a 
specified number of years beginning in the late 
1960’s. This would bridge the gap for utilities in the 
US Pacific Northwest until late in 1970. 





New Type of Sea-Water Distiller 


Flash-type distiller runs on power plant's low-pressure steam; 
is prototype for unit of 5 to 10 million gallons per day 


GORDON F. LEITNER, Vice President, 
Cleaver-Brooks Special Products, 
Inc, Waukesha, Wis. 


An operating sea-water-conver- 
sion plant representing a new con- 
cept in distilling-plant design is 
developing cost data and operating 
experience for the study of large 
power plant-distilling plant com- 
binations. The flash-type distiller, 
which furnishes all the fresh water 
needed by Southern California 
Edison’s 430-Mw Mandalay Steam 
Station, was designed for 100,000 
gpd and will produce 150,000 gpd 
under some operating conditions. 
It uses low-grade heat and is 
capable of producing high-purity 
distilled water. 

The distilling plant was _ inte- 
grated with the Mandalay plant in 
1959 without major alterations to 
this existing station. The work here 
has shown that a distiller of up to 
2¥2-million gpd capacity could be 
connected to this existing 430-Mw 
plant without major alterations to 
existing equipment and use warm 
condenser water as its only heat 
source. Greater fresh-water require- 
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ments, however, would require that 
the distilling plant be integrated in 
the initial power-plant design. 

There are a number of sea-water- 
conversion installations in foreign 
countries, but there are only two 
installations of record in the con- 
tinental United States for com- 
mercial use. Both of these are in 
connection with steam power plants. 
The more recent is this long-tube, 
flash-type Mandalay unit. 

Many studies have been made on 
the ultimate cost of producing fresh 
water from the sea by various 
methods. One target figure often 
referred to is 40¢ per 1,000 gal. 
This figure is far below that being 
experienced elsewhere in the world 
on presently installed equipment. 
Further, the economic factors in 
producing water in the United States 
are quite different from those else- 
where in the world. 

For example, sea-water conver- 
sion will be used commercially in 
the United States only when it 
proves to be less expensive than 
obtaining fresh water from other 
sources. In some of the overseas 
installations, such as at Wake Is- 














20 24 28 32 34 


Number of Stages 


SQUARE FEET OF HEAT-TRANSFER SURFACE for a given capacity drops off 
as the number of stages in a flash-type distiller increases 
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land, Kuwait, Bermuda and Ascen- 
sion Island, there is no alternative 
source of fresh water for practical 
consideration. In these instances 
it is not a question of whether or 
not to use the sea but, instead, 
which type of equipment to install. 


Fuel Costs High in US 


The cost of the input heat energy 
alone is also a primary economic 
difference between commercial 
United States installations and 
military or foreign ones. For exam- 
ple, in the Middle East where fuel 
is often available at little cost, an 
evaporator thermal performance of 
3 Ib of water per Ib of steam has 
been found economical. On the 
other hand, in the United States, 
fuel must be transported to the 
place where water is produced and 
this fuel becomes an important ele- 
ment of cost. As a result, a much 
higher thermal performance is re- 
quired to make sea-water conver- 
sion economical. Consequently, the 
need is apparent for reliable cost 
and operating experience in this 
country under controlled conditions 
to establish realistic costs. 

Water costs of $0.70-$1.00 per 
1,000 gal are attainable with pres- 
ently available, proved equipment. 
Listed below are the three prin- 
cipal elements in the total cost of 
producing fresh water from the sea 
for an installation in the United 
States. In this list, it is apparent the 
total cost is in large part subject to 
the experience and judgment of 
the estimator. 

Energy costs vary between 25 
and 50% of the total cost of water. 
They depend in part on whether the 
assumed energy rates can be main- 
tained over prolonged operating 
periods and on whether the assumed 
energy costs are valid for the period 
of the plant’s life expectancy. They 
are further dependent upon the 
cost assigned to extraction steam 
or to steam from other sources. 

Operating costs vary between 15 
and 30% of the total cost of water 
and include operating labor, main- 
tenance and chemical costs. They 
will be subject to great variation 
until experience has been developed 
in the United States to answer such 
questions as these: 
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in Operation 


e Are the assumed costs of main- 
tenance consistent with the ma- 
terials of construction and the plant 
design? New materials selected to 
provide low water costs often in- 
volve new risks. 

e Are the chemical-treatment costs 
consistent with the design operating 
temperature levels? 

e Are the labor charges (and capi- 
tal charges) based on realistic plant- 
reliability predictions? 

Capital charges vary between 40 
and 60% of the total cost of water. 
In some of the oil-rich countries of 
the Middle East, interest charges 
on the capital investment are 
neglected in figuring the cost of 
water. In the United States, the 
Office of Saline Water applies a 
total charge of 7.4% for amortiza- 
tion on the initial investment. In 
another study by a private consult- 
ing firm, fixed capital costs are 
computed to recover 3.5% annual 
interest on the bonds and to create 
a sinking fund sufficient to retire 
the bonds at the end of the plant 
life. Obviously, capital charges, a 
major component in figuring the 
cost of water, are subject to wide 
variations in cost determinations. 


Uses Available Heat 


In 1958, Cleaver-Brooks noted 
the large gap between predicted 
and experienced costs in the United 
States. This discovery led to the 
designing of the distilling plant now 
operating at Mandalay. 

One design limitation was that 
the distilling equipment use avail- 
able sources of heat in the 430-Mw 
steam power plant. Further, it was 
to consume only a_ proportional 
amount of the available heat so 
that the same total heat available 
could supply a 5-10-million-gpd 
distilling plant based on the design 
of this 100,000-gpd pilot plant. 

The equipment was to produce 
water of less than 500 ppm total 
dissolved solids. However, it was 
also recognized that water purity 
of much lower solids, as low as 
% ppm, would be of importance 
to the power plant, since this 
quality of water would reduce the 
load on the original power-plant 
water treatment equipment. Such 
water qualities are attainable in the 
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26-STAGE DISTILLER will yield 100,000 gpd of boiler makeup for the two 
215-Mw units shown. Second 13-stage drum stands just behind that seen 


flash-type evaporator. A recent in- 
stallation for the nuclear-powered 
aircraft carrier Enterprise pro- 
duced water of less than 1 ppm 
during tests. 

Three heat sources, stack gas, 
condenser cooling water and low- 
pressure steam, were considered. 
The first, stack gas, is relatively 
insignificant in heat content since, 
at best, the heat from this source in 
the Mandalay plant could produce 
only about | million gpd of dis- 
tilled water with a thermal economy 
of 6 Ib of distillate per 1,000 Btu. 
This is far below the 5-10 million 
gpd considered in the study. 

A flow of 167,400 gpm of con- 
denser cooling water being dis- 
charged to waste from a 430-Mw 
plant at about 22F above the 
temperature of available sea water 
represents a heat source of about 
1% billion Btu per hr. Because 
of the small temperature potential 
that exists between the heated con- 
denser water and cold sea water, 
any system that is to use this heat 
energy to vaporize water and con- 
dense the vapors with cold sea 
water must be simple and direct. 
The large volumes of water in- 
volved, approximately 83,700 gpm 
for a 100-Mw plant, also require 
that head losses through the system 
must be very small in order to keep 
pumping costs down. And the 
temperature levels are low, with the 
result that vapor volumes as large 
as 800 cu ft per lb must be handled 
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in the flash chambers and stage 
condensers. These aspects of the 
problem leave little room for serious 
consideration of this process. 
There remains the flash-type dis- 
tiller with low-pressure steam as 
the heat source. In selecting its 
heat cycle to extract distilled water 
from the condenser water stream, 
a great number of variables must 
be considered. The degree of heat 
utilization in producing water vapor 
and the cooling-water requirements 
for condensing the vapors must be 
balanced against the total heat 
transfer surface and the number of 
stages employed. One compromise 
would flash the warm condenser wa- 
ter through a range of about 10F 
and would require the same quantity 
of cooling water as that being 
flashed. With multiple stages in the 
flashing process, higher tempera- 
ture levels for vaporization can be 
used to advantage in heat transfer. 


Ejectors Augment Heat 


A six-stage plant could produce 
about 2% million gpd from 
167,400 gpm of warm condenser 
cooling water. Its design would fea- 
ture a mean temperature difference 
of 9.0F (corrected for boiling-point 
rise) and a terminal temperature 
difference of 8.1F. Cold sea water 
for condensing flashed vapors would 
equal the volume of flashing warm 
water. Steam discharging from the 
ejectors, which purge the system of 
non-condensible gases, could be 
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used to supply heat to augment out- 
put. 

Steam from the fifth point extrac- 
tion of a modern turbine would pro- 
vide a heat source at a minimum 
temperature of 235F upstream of 
the pressure-reducing and desuper- 
heating station. This heat source is 
of the same level as that in most 
existing large-scale distilling plants, 
and, therefore, its application is 
based on substantial experience. 

The temperature levels for utiliza- 
tion of the exhaust steam in this case 
make possible economies of the 
order of 6-10 lb of distillate per 
1,000 Btu of heat input. A ratio 
of 6:1 can be accomplished with a 
mean temperature difference of 
about 10F and a terminal tempera- 
ture difference of about 8F, with 
allowance for boiling-point rise in 
a 24-stage counter-current flash- 
type distiller. While plants with 
higher thermal performance (15 lb 
of water per Ib of steam) and lower 
terminal temperature difference 


Boiler 


100 Psig 
39,.000°7Hr 


430000007 Hr 


Distillate Brine 


4360007 Hr 


(4F) have been studied, these are 
some major design problems to be 
solved before they can be further 
considered on a plant of this size. 

Hence turbine-extraction steam 
as a heat source for the pilot plant 
warranted primary consideration 
for the following reasons: 

e Extraction steam would probably 
be a source of heat for at least part 
of the distillate production of a 
large-scale integrated electric power- 
water distillation plant. 

ets temperature potential is high 
enough to permit operation of a 
distilling plant with good thermal 
economy. 

e Extraction steam would provide.a 
heat source that could be controlled 
readily to permit experimental 
operation of the pilot plant over a 
wide range of capacities and tem- 
perature levels. 

Condenser water also merited 
consideration, and it appeared that 
a pilot plant to demonstrate the 
feasibility of using either heat 


100-Mw 
Turbine 


43,000,000/Hr 


42577,000°/Hr 
74.0°F 


SIX-STAGE DISTILLATION PLANT could produce about 2/2 million gpd from 


warm condenser cooling water. This design was not constructed 
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source, in addition to serving as a 
means of _ investigating various 
operating-temperatuie levels, was 
the optimum pilot plant. 

It was next necessary to consider 
the type of equipment to demon- 
strate best the economics of sea- 
water conversion. With a pilot 
plant installation as considered 
above, funded from private invest- 
ment, there would be little justifica- 
tion for selecting a process that had 
not been previously demonstrated 
on a smaller scale. The evaporation 
process is the only one that has 
been proved by commercial in- 
stallations. Of the several evapora- 
tion methods, the flash type offers 
unique advantages: overall sim- 
plicity, absence of interstage pumps, 
and certain inherent features that 
minimize losses due to scale forma- 
tion. The reliability of this type of 
plant corresponds to that of modern 
power-plant condensers. 


Multistage Units Feasible 


Past practice in flash-evaporator 
design has been to limit stages to 
a relatively small number. At the 
time of this study in 1958, there 
were no installations on record of 
more than five stages. Earlier de- 
signs had been dictated by space and 
weight limitations and low-economy 
requirements. However, there are 
no technical reasons for not using 
more stages. Indeed, for large land- 
based plants in which energy con- 
servation is of prime importance, an 
increased number of stages offers 
important reductions in heat-trans- 
fer surface and capital equipment 
costs, as can be seen in the graph. 

To expand a conventional two- 
stage plant to five tube bundles and 
flash chambers presents no unusual 
design problems. Similarly, the de- 
sign of an eight-stage plant presents 
more complication but no major de- 
sign problems. However, to build a 
26-stage plant of conventional de- 
sign would save 50% in heat-trans- 
fer surface over an eight-stage plant 
for a thermal economy of 6:1. But 
this savings would be more than off- 
set by the increased number of wa- 
ter boxes and tube sheets required. 
The additional pressure drop in the 
water boxes would also increase 
pumping requirements for the multi- 
stage designs. 

These considerations called for a 
new design of flash evaporator for 
Mandalay. Pilot plant studies pre- 
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viously conducted on a 24-stage 
plant with a capacity of 7,200 gpd 
brought up many important prob- 
lems in heat transfer, fluid flow 
and mechanical design. The solu- 
tions of these problems led to the 
design of a 26-stage plant. This 
design offers the following advan- 
tages over the conventional flash 
evaporator: 

© Absence of interstage water boxes 
and tube sheets, hence a substantial 
cost reduction. 

© Reduced pressure drop because of 
absence of interstage water boxes. 
This resulted in lower operating 
costs. 

© Reduction of lieat-transfer sur- 
face by more than 50% over an 
eight-stage plant for the same over- 
all thermal performance. 

© Simplified brine and distillate 
transfer channels. 


Three Systems Show Merit 


In the flash-type plant operating 
in conjunction with a steam power 
plant, three basic systems merit 
consideration. The once-through 
cycle (upper right) in which the 
sea water passes successively 
through the condensers, the salt- 
water heater and the flash chambers, 
has been used extensively on marine 
and some land-based plants. It has 
certain advantages in that, within 
certain temperature limits, operat- 
ing periods of twelve months and 
longer without cleaning and without 
chemical feed treatment are pos- 
sible. Three factors contribute to 
this performance: short residence 
time of the sea water on the heat- 
transfer surfaces, no boiling in con- 
tact with heat-transfer surfaces, and 
low operating temperature. With 
suitable inexpensive feed treatment, 
this system would also be economi- 
cally feasible at higher tempera- 
tures. 

In a second system, warm con- 
denser water from the power plant 
is introduced into the flash cham- 
bers and after flashing is pumped 
out and discharged. The flashed 
vapors are condensed on the dis- 
tilling-plant condensers by a sepa- 
rate flow of cold sea water. This, 
in effect, is also a once-through 
system. 

The third system for considera- 
tion is that using brine recirculation 
(lower right). The brine passes 
through the evaporator flash cham- 
bers and, instead of being dis- 
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TWO DESIGNS FOR A FLASH EVAPORATOR are the once-through cycle above 
and the system below with brine recirculation. To evaluate both designs and a 
variation of the once-through cycle, the distiller at the Mandalay plant can be 


operated on any of the three cycles 
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Cooling Water Discharge 
204,880 #/Hr 


Brine Recirculation 
345,000#/Hr 


Blowdown 
38,560#/ Hr 


~ Distillate 
38,560#/Hr 


charged to waste, is returned to the 
condenser section at higher-pressure 
stage and recycled through the sys- 
tem. Brine concentration is main- 
tained at the desired level by 
continuous blowdown. Sea-water 
makeup is added to the system at 
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a convenient point, where it is also 
deaerated. Additional cooling wa- 
ter is required in the condensers of 
the last stages, and, as a result, the 
total quantity of water required for 
either the once-through or the brine- 
(Continued on page 123) 
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Switching Surges Investigated by 


Wave shape, magnitude sought by AEP, 
Westinghouse as premises for insulating EHV 


C. P. ZIMMERMAN, Chief, Electrical Engineering Division, 
American Electric Power Service Corp, New York, N. Y. 


J. K. DILLARD, Manager, Electric Utility Engineering, Wes- 
tinghouse Electric Corp, East Pittsburgh, Pa. 


What are the characteristics of a switching surge—its 
wave shape or frequency, and its magnitude? 

Quantitative answers to this question are sought by 
American Electric Power Service Corp and Westing- 
house Electric Corp in a joint two-year field test pro- 
gram—the first such, to the authors’ knowledge, to 
undertake a comprehensive survey of switching surges 
on an American utility system. 

Since March, two trucks of test equipment have 
moved to various points on the AEP system, measur- 
ing surges and associated phenomena. Although a 
great many measurements will be taken on the 345-kv 
system, the survey will extend to the 138-kv and pos- 
sibly lower-voltage circuits. 

Switching surges date back to the throwing of the 
first switch in an electric circuit but only recently 
have assumed sufficient importance for intensive analy- 
sis. This phenomenon today has a major effect on 
high-voltage system design, in which lack of knowledge 
can impede progress toward more reliable and perhaps 
more economical transmission. 

Answers to the initial double question are antecedent 
to the resolution of two very practical questions in- 
volved in the coordination of transformer insulation 
with arrester characteristics to meet switching surges: 
What is the strength of insulation? What is the arrester 
sparkover voltage? 

Switching surge magnitude remains the unknown, so 
designers use conservative estimates for insulation 
strength and arrester sparkover. Transformer insula- 
tion strength to switching surges is now estimated at 
82.5% of BIL. A switching surge sparkover of twice 
arrester rating is in common use. 


Two-Step Reduced Insulation Feasible 


Formerly, the insulation strength of equipment and 
lines was based on lightning surge voltages. But, with 
the recent decrease in arrester discharge characteristics, 
two-step reduced transformer insulation is now tech- 
nically and economically feasible on high-voltage sys- 
tems. Such insulation can be protected adequately 
against lightning by a 75% arrester. Even some sepa- 
ration distance is possible between arrester and pro- 
tected transformer. 

But transformer insulation has been reduced to the 
level where switching surge overvoltages, heretofore 
unimportant in the protection of equipment of higher 
BIL, are now approaching the insulation withstand 
strength. Design improvements leading to the eco- 
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nomic benefits of reduced insulation have led engineers 
into another problem, illustrated by the following cal- 
culation which compares the lightning and switching 
surge protection of a 1,050-kv BIL transformer, by a 
71% lightning arrester: 
Assuming a 258-kv lightning arrester (71% on a 
345-kv system) is used: 
5,000-amp maximum discharge voltage = 685 kv 
Switching-surge sparkover = 730 kv 
Lightning protection level = Discharge voltage & 1.15 
+ 30 kv = 685 kv x 1.15 + 30 kv = 820kv 
Switching-surge protection level = Switching-surge 
sparkover & 1.10 = 730 kv & 1.10 = 803 kv 


Protection 


Insulation strength 
Protected level 
Margin 


Lightning 
1,050 kv 
820 kv 

230 kv = 22% 


Switching Surges 
82.5% BIL = 866 kv 


803 kv 
63 kv = 7.3% 


Further reduction in equipment BIL is not possible 
under these conditions because of the arresters’ inability 
to protect a lower insulation strength. Where ground- 
ing conditions require a higher rated arrester, it be- 
comes difficult to protect two-step reduced insulation. 


Effect Seen for Future HV Systems 


The results of the survey should prove invaluable in 
the designing of future higher-voltage transmission sys- 
tems and may well provide the basis for economies in 
the further development of 345-kv circuits. At 345 kv 
and above, the critical coordination problem for line 
insulation is protection against switching-surge flash- 
over rather than against lightning. Present knowledge 
being what it is, the number of line insulators is 
determined by maximum switching overvoltage rather 
than by lightning performance requirements. 

Energy stored in line capacitance increases as the 
square of the operating voltage. But the system arrester 
rating and the number of valve blocks increase with 
the first power of operating voltage. Accordingly, when 
a line is discharged through an arrester, the arrester 
duty is about proportional to the system voltage. This 
increased duty has been recognized in the standards for 
station arresters by the inclusion of a square-wave test 
of 2,000 usec duration at 150 amp. It is questionable 
whether this test is representative of the duty ex- 
perienced by the arrester in service. Revision is under 
consideration. 

The AEP-Westinghouse tests will include measure- 
ment of arrester current and voliage while discharging 
a high-voltage line. Such field data will permit specifi- 
cation of a more realistic switching surge duty test. 

Most technical information on the magnitude and 
frequency of switching surges has been determined by 
analog computer studies. Such studies examine a great 
number of different system configurations in a short 
time at a fraction of field test costs. Yet the results 
are somewhat pessimistic, tending to show the theo- 
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Joint Program 


retical maximum voltage. An analog computer study 
based on field test data, with which comparison may be 
made at certain check points, will provide more re- 
alistic results and will determine the accuracy of the 
assumptions of circuit breaker performance and trans- 
former magnetization. 

Measurements during fault interruption will add 
to the available data on the rate of rise of recovery 
across circuit breakers. These data are as important 
as switching-surge voltage characteristics, as the re- 
covery voltage rate can welf determine breaker per- 
formance and the probability of producing a severe 
overvoltage transient. 

Predicting or estimating the test results is difficult 
because most of the limited number of field tests of 
this type performed to date have yielded unusual and 
unexpected data. It has been the authors’ experience 
that the operation of even a simple disconnect switch 
de-energizing part of an unloaded station bus produces 
quite severe overvoltages. 

As the test program will be extended to many switch- 
ing conditions, it may establish some general relation- 
ships describing switching surge frequency and magni- 
tude. This could be a valuable guide to the establish- 
ment of a representative switching surge for insulation 
testing similar to the standard 112 x 40 lightning-test 
wave. More realistically, the switching surge could 
be two waves of different frequency to cover the range 
of switching operations. 

Switching conditions which will be investigated with 
circuit breaker operation include line dropping, fault 
interruption, line energization, magnetizing current 
interruption, and capacitor switching. In conjunction 
with disconnect switches, these switching conditions will 
be investigated: bus energization and de-energization; 
bushing energization and de-energization; and line 
dropping with resistor. 


Equipment Kept in Delivery Trucks 


Recording and test equipment is in two delivery- 
type trucks, in which test personnel can stand during 
the tests and even move about. Both trucks have essen- 
tially the same equipment, except for some electronic 
timing circuitry. One truck, designated the master, con- 
tains equipment for initiating the system switching 
operation and the local oscillograph. A tone signal, 
transmitted by radio to the other truck, initiates oscillo- 
graph operation at that point. Power line carrier or 
microwave will be used for distances beyond radio 
range. 

In each truck the primary recording oscillograph is 
a six-element cathode-ray instrument. It has a 40-in. 
drum for high-speed records with a top speed of 2,000 
ips. 
ila records at slower speeds will be obtained 
with a continuous-drive film magazine. Maximum 
magazine speed is 200 ips. Film width for both drum 
and magazine is 6 in. Two single-channel and one 
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Ya) scenes 
TEST TRUCK has recording, test equipment in body which 
measures 15 x 62 x 7 ft. Headroom allows standing 


dual-beam cathode-ray oscillographs are available for 
recording on 35-mm film. 

Records can be processed in an integral darkroom 
at the forward end of the truck. Power for operating 
the test equipment comes from a 7-kw generator driven 
by a power take-off on the truck engine. Isolation 
from local power sources is complete. The electronic 
timing circuitry will synchronize test and recording 
equipment. Circuit breaker operations will be con- 
trolled by the firing of hydrogen thyratrons in series 
with the 250-v dec trip and close circuits. 

Where available, condenser bushings will be used 
in a voltage divider circuit for obtaining the circuit 
voltage signal. Voltage from the bushing tap winding 
will be fed to a passive measuring network and cable, 
which will transmit the signal up to 250 ft to the re- 
cording oscillograph. Where such a tap is not avail- 
able, a high-voltage capacitor divider, now being de- 
signed, will be connected directly to the 345-kv cir- 
cuit. High-voltage coupling capacitors in a voltage 
divider circuit are self-supporting on level ground. 
Laboratory tests will confirm the insulation strength 
and frequency response of the high-voltage divider. 

While the test program is in progress, extensive com- 
puter studies will be carried out in parallel to confirm 
analytically the field data. Thus, analytical methods 
and techniques may be developed during the test pro- 
gram. Additional tests may be then scheduled to con- 
firm the analytical calculations. 
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Method of Locating Shunt Capacitors 


From simple source data, new approach will find kvar voltage, and released system capac- 
needed, capacities of switched and fixed units, bank sizes, 
optimum locations and estimated cost of these installations 


L. J. RANKINE, Special Representative, 
Public Utility Dept, International 
Business Machines Corp, New York, 
aN. 


Shunt capacitor banks may be 
located on radial-type feeders from 
simple source data using a new ap- 
proach designed for digital com- 
puter solution. The computation 
will arrive at these decisions: 


1. Total amount of kvar to be ap- 


Start 
program 


initialize 


Select off- 
Step to peak data 


next and enter 
feeder 


Read in 
measured 
data for peak 
and off-peak. 
Does %/3 rule 
or specify Yes 
power factor 
apply? 


and store 


Has fixed 


Subtract 
fixed kvor 
from vars 


Does 2/3 


rule apply ? 
Yes No 


Punch or 
print out 
bank sizes, Take kvar 
switched and as 2/3 of 
fixed, vars 
bank locations 
and total 
cost 


Select peak data 
and indicate off- 
peak computed 


Compute vars 


capacity been 
computed? 


Use vars 
as kvor 
required No Yes 


Compute kvar 
to meet power store 
factor 


plied to the feeder. 


2. Portion of capacitor kvar that 
should be installed as fixed capacity 
and that which would be switched. 


3. Optimum sizes of both switched 
and unswitched capacitor banks. 


4. Optimum locations for each bank 
to obtain a beneficial return in re- 
duced system losses, improved feeder 


Step to 
next bank 
size 


Computed num- 
ber of banks 
to meet kvar 


Less than 
four banks? 
No Yes 


More than 
four banks? 


Store bank Go to 
size and 
number next bank 
Compute bank 
locations and 


Has last bank 
been located? 
Yes No 


Has last 
feeder been 

computed? 
Yes No 


| End of 
program 


PRELIMINARY FLOW CHART shows procedures for determining location of shunt 


Select small- 
est bank size 
for condition 


Have switched 
banks been 
located? 
No Yes 


capacitors on radial feeders, with reduced system losses as first criterion 
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ity. 


5. Estimated cost of total shunt 
capacity to be installed on each 
feeder. 


Placing a single shunt capacitor 
at the midpoint of a homogeneous 
radial-type feeder, whose load is 
uniformly distributed, affords the 
maximum return in reduced system 
losses. This holds true even though 
the loss center is only a third of 
the way along the feeder. The bank’s 
corrective capacity, however, must 
match the reactive loading on the 
feeder. 

These conclusions, based on theo- 
retical conditions, may be expanded 
into a completely generalized and 
dimensionless capacitor location 
equation, as follows: 


es _ C(n- 05) 
X, = 2L, [: x | 


Where L, = Distance along feeder to cen- 
ter of connected reactive load 


C = Rating of capacitor bank to 
be installed 


n = 1,2,3,4...n, depending on 
the number of capacitors of 
rating C to be installed 


K = Total kvar input to feeder 


When the distribution of load on 
the feeder is concentrated toward 
the outer end, the equation may 
yield an optimum distance exceed- 
ing the feeder’s length. It is a sim- 
ple matter, however, to include in- 
structions in the computer program 
to recognize that a distance greater 
than the feeder length has been 
computed and that the bank should 
therefore be located at the outer ex- 
tremity. 

Accordingly, when the equation 
is rigorously applied under the most 
adverse circumstances, such as for 
an express feeder with an end-of- 
line load only, the bank(s) are lo- 
cated at or as close as possible to the 
load. It should be noted that the 
capacitor-location equation yields a 
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Suitable for Computer Solution 


spatial distribution of banks indi- 
cated by the disposition of load 
centers. Variance of conductor size 
has no effect in the calculations. 

The equation can be represented 
also in graphic form (EW, Oct. 3, 
1955, pages 96-97). For the purpose 
of computer solution, however, it is 
more expedient to have the com- 
puter proceed through the numeri- 
cal solution each time. Therefore, 
the equation can locate fixed banks 
for serving off-peak conditions and 
switched banks for peak conditions. 
In the latter use, the following ap- 
plies: 


K = (Ky, — ney) 


Where K, = Peak kvar input to feeder 


cy = Size of fixed banks used in 
kvar 


n = Number of fixed banks to be 
installed 


It is obvious that the off-peak 
condition must be computed before 
proceeding to the peak condition. 
Before actual use of the equation 
to locate capacitor banks, the com- 
puter must have determined the 
amount of both the total switched 
and fixed kvar required. This may 
be done in any of the following 
ways: 


1. By stipulating the power factor 
to be arrived at by the addition of 


kvar. The calculations are simple 
and well-known. 


2. By a modified application of the 
“two-thirds rule” (EW, Dec. 2, 
1957, p 72). 


3. By an economic approach using 
criteria of released system capacity 
and improved voltage, and by the 
return in losses. With regard to the 
latter, one rule developed by the 
author (EW, Oct. 3, 1955, p 126) 
has been used. The application of 
shunt capacitors to reduce system 
power losses can be justified pro- 
vided: 


198 Kvar 


Substation 05 Mile 


344 Kvar 


Solution: 


(198 X 0.5) + (344 X 1) 


0.2 Mile 


+ (298 « 1.2) + (182 X 2) 


198 + 344 + 298 + 182 


1.14 Miles 


225; 


Capacitor location, 


Miles from substation, X, 


n=1,2.3 


225 (mn — 0.5) 
1,022 


APPLICATION OF EQUATION to a feeder having distributed reactive loads gives 
optimum capacitor locations. Instructions may be included to recognize when 
a capacitor bank is located at a point beyond the end of the feeder 


sin 20> R/L 


Where cos 6 = System power factor be- 
fore correction 


R = Installed cost per kvar of 
capacitors expressed as a 
penn of total system 

oe 


L = Circuit (or system) power 
losses expressed as percent 
of circuit (or system) kw 
load 


Optimum correction of power fac- 
tor on systems which satisfy the 
first requirement is to a new power 
factor angle t such that: 


Another decision to be made by 
the computer before the actual lo- 
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cation of banks is their number and 
size, e.g., should 900 kvar be split up 
into three 300-kvar banks or six 
150-kvar banks? For the purposes 
of the initial test program, general 
rules derived elsewhere by the au- 
thor indicate that, where practicable, 
the kvar should not be subdivided 
into more than three or four banks, 
especially where switching is re- 
quired. 

The techniques described are 
suited for computations on medium- 
scale computers or may be in- 
corporated in studies on larger com- 
puters. They were developed from a 
consideration of reduced system 
power loss as the prime criterion. 
Their practical application sug- 
gests that they also yield desirable 
results with regard to released sys- 
tem capacity and improved voltage 
as well. 





ICE-STORM CONDITIONS, simulated in Union Electric Co disconnect switch, after such switches had given trouble 
test series, put a glaze of ice /2-in. thick on 34-kv air-break in use on system during an ice storm of 1958-59 winter 


Silicone Eases Icy Switch Action 


Compound coating on 34-ky disconnects retards effects of 


simulated ice-storm conditions in Union Electric tests 





R. G. STEINER, Transmission & Distribu- 
tion System Standards Engineer, 


H. G. MEYER, Senior Assistant Distribu- 12,000 
tion Engineer, Transmission & Dis- 


tribution Development Dept, Union , Switch Yellow | 
Electric Co. St. Louis, Mo. 10,000 + No Silicone Compounds T 


Silicone compounds applied as 8,000 
coatings on 34-kv, air-break dis- 
connect switches improve _ the 
switches’ winter performance. Un- 
ion Electric Co demonstrated this 
in tests made subsequent to diffi- 
culties it experienced with gang- 4.000 hens Hai 9 hsientnnsindaameidatantianiciee 
operated switches in the 1958-59 \ | 
winter. witch Red 
The tests showed that silicone | | __ Silicone Compounds | _ 
compound coatings prevent some 
ice from forming on switch con- 
tacts, bearings, and pins, and gener- 
ally retard the increase in torque "% %, ¥, 
requirements to open switches as ; 
ice thickens. Ice Thickness - In. 
Two ‘identical switch assemblies, TORQUE REQUIRED to open switch rose exponentially as the ice thickened. But 
(Continued on page 78) a silicone-compound coating on switch retarded increase in torque required 


6,000 


Te st 


Torque to Open Switch -In.-Lb 
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NEW from General Electric. 


an oil cutout for 15-kv service 


A new oil cutout, rated 15-kv, 200 ampere, 95-kv BIL, 7,000 amp I/C, is added to the line 
of 5.2- and 7.8-kv oil cutouts. This means you can now get a General Flectric oil cutout to 
meet most utility or industrial application needs. 

This versatile line of oil cutouts can be dependably used for centralized or single feeder-load 
break and overcurrent protection in building-vaults, substations, hazardous atmospheres; or 
where complete submersion is possible. Mount them on poles, or as an integral part of appa- 
ratus. However used, General Electric cutouts give you positive load-break and high-current 
interrupting ability at the lowest cost available. 

General Electric oil cutouts are available for either sealed or vented applications. Single 
units may be individually or gang operated in a rack or metal-enclosed assembly. Cable 
terminations to meet various requirements can be furnished. 

Ask your local General Electric Sales Engineer for more information or write Section 488- 
04, General Electric Company, Schenectady, New York. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Wall-mounted, metal-enclosed 
assembly, rated 1 5kv,200 amps. 


Stand-mounted metal-enclosed 
assembly with two—three 
phase circuits, 15 kv, 200 amps. 
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A wide variety of system arrangements are available with 
modern Master Unit Substations. Thus, these units are 
ideal to meet the need for power distribution flexibility 
which will grow more acute during the ’60’s. 

For example, in the important area of providing for 
future load growth, Master 
Unit Substations originally installed to serve as simple 


versatile General Electric 


radial substations can be easily converted to supply the 
power requirements of primary network, spot network, 





SIMPLE RADIAL ARRANGEMENT, utilizing General Electric Master 
Unit Substation, provides a basic “building block’ approach for 
future system expansion. 


LOW VOLTAGE SELECTIVE substations with system integrated 
Master Unit Substations are often used where projected load 
density is not too great and load density is not uniform. 


SPOT NETWORK arrangements are another way that G-E Master 
Unit Substations can be used to assure system flexibility. 


PRIMARY NETWORK arrangements offer high service continuity 
and load density. Flexible General Electric Master Unit Substa- 
tions are easily integrated into this type of arrangement. 


low voltage selective or duplex distribution systems. 

In addition to application versatility, quality-engineered 
components assure your system of the capacity, service 
continuity and protection it needs. 

For more information on versatile Master Unit Sub- 
stations, contact your nearest G-E Apparatus Sales Office 
or write for publication GEA-3800D, General Electric Co., 


Schenectady 5, New York. 312-34 


Progress /s Our Most Important Product 
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Switch Action Eased (Continued from page 74) 


designated “red” and “yellow,” 
were installed in a cold storage 
room where temperature was main- 
tained between 22 and 25F. These 
winter ice-storm conditions closely 


simulated the established winter 
conditions of the 1958-59 period. 
The test switches were sprayed with 
a fine water mist at 32F until a 
hard, clear “glaze” of ice formed. 


Switch 
Position 


Switch 
Yellow 
Red 
Yellow 
Red 


Closed 
Closed 
Closed 
Closed 


Closed 
Closed 
Closed 
Closed 


Yellow 
Red 
Yellow 
Red 


Closed 
Closed 


Yellow 
Red 


Yellow Closed 


Silicone 
Applied 
No 
No 
No 
No 


No 

No 

No 
1% oz Dow 
Corning No. 5 


No 
Only compound 
remaining from 
Test No. 2 

No 


* Switch handle deformed 20 deg 


proceeding. 
Red Closed 


Closed 
Closed 


Yellow 
Red 


Open 
Open 


Additional Dow 
Corning No. 5 
applied 


No 
Only compound 
remaining from 
previous tests 

No 
Additional Dow 
Corning No. 5 
applied 


0 


Ye 


Lb to 
Ice-In.Operate 


Torque to 
Operate 
42 1,428 Ib-in. 
45 1,530 Ib-in. 

125 4,250 Ib-in. 

160 5,440 Ib-in. 


1,122 Ib-in. 
1,258 Ib-in. 
7,208 Ib-in. 
5,440 Ib-in. 


1,190 Ib-in. 
1,360 Ib-in. 


380 12,920 |b-in.* 


from normal. Repaired before 


Ye 


Ye 
% 


178 6,052 Ib-in. 


1,244 Ib-in. 


918 Ib-in. 


6,732 \b-in. 
5,032 Ib-in. 


Switch “Yellow” required three hard slams by hand operation to 
close completely. Switch “Red” two hard slams. 


Closed 
Closed 


Yellow Closed 


Red Closed 


No 
Only compound 
remaining from 
previous tests 
Sprayed with 
GE Insuljel 
Additional Dow 
Corning No. 5 
applied 


43. ‘1,462 Ib-in. 
33. ‘1,122 Ib-in. 


5,610 Ib-in. 


5,814 Ib-in. 


September 26, 


Switches selected had approxi- 
mately the same operating torque 
requirements. Space limitations in 
the cold storage room narrowed the 
choice to flat-configuration, side- 
break switches, with their inter- 
phase and operating rods shortened. 
Levers, links, pins, and moving 
parts were like those on switches 
in service. 

A series of five tests were made. 
Before each icing period, tests on 
both switches gave assurance that 
they were operating similarly and 
requiring about the same operating 
force. 

Tests 1, 2, 3, and 5 checked 
and compared opening torque re- 
quirements of the switches. In 
Test 1 there was no silicone on 
either switch. In Tests 2 and 3 there 
was silicone on the “red” switch, 
none on the “yellow.” In Test 5 
different kinds of silicone com- 
pounds were applied to both 
switches. 

Test 4 determined which com- 
ponents of a _ switch installation 
cause the most trouble under icing. 
In this test the switches were in the 
open position. Silicone had been 
applied to the “red” switch only. 
The torque required to fracture the 
ice on all parts, except the elec- 
trical contact areas, was appreciably 
less for the “red” than for the 
“yellow” switch. 


Field Tests Underway 


Tests results are in the tabula- 
tion and chart (see page 74). From 
these, it is apparent that the torque 
to open a switch not coated with 
silicone compounds increases ex- 
ponentially as the thickness of the 
ice increases. 

The torque to open a_ switch 
coated with silicone compounds in- 
creases very slowly as the ice thick- 
ens. During the icing tests it was 
observed that the silicone com- 
pounds prevent some ice from 
forming on switch contacts, bear- 
ings and pins. 

Field trials of silicone compounds 
are now being conducted on some 
200 switch installations on over- 
head lines and distribution sub sta- 
tions. Operation of these switches 
during ice storms will give the 
necessary field experience to check 
the results obtained in the con- 
trolled tests and to determine the 
time that silicone compounds re- 
main effective. 
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ANACONDA 


WIRE AND CABLE 
COMPANY 


presents an #itiveamicae 


Approach to 
EHV cable 
technology 


Research 
Development 
Manufacturing 
Accessories 


Anaconda’s Integrated Approach to EHV 
systems is a unique union of research, de- 
velopment and manufacture of both cables 
and accessories. Because each of the Ana- 
conda divisions involved in these activities 
is located in the same area and concerned 
with the same problems at the same time, 
the result is acompletely coordinated entity. 

This Integrated Approach creates com- 
plete EHV systems which will perform pre- 
dictably under usual and unusual condi- 
tions. 

The methods of achieving that goal are 
shown on the following pages. 


_ 





RESEARCH: oil chemistry 


Insulating oil is a complex mixture; years of research 
have failed to fully characterize all its components, or 
unravel the chemistry of its aging process. 

Five years ago, Anaconda began to assemble an un- 
precedented research team to meet this challenge. The 
task force included not only our own research labora- 
tories but also top independent consultants and the lead- 
ing producers and refiners of specialty insulating oils. 

Along the way we developed valuable new research 
techniques which will be stafdard in the industry’s labo- 
ratories for years to come: the first known high-voltage 
variable-frequency measuring bridge; an improved ap- 
paratus and procedure for investigating high-stress gas- 
sing properties of oils; a revolutionary new continuous 
power-factor monitoring instrument. 


FOLLOWING OIL DETERIORATION by continuous power factor monitoring on 
Anaconda’s new research instrument. 


The result: a major breakthrough in elucidating the 
mechanism of deterioration in insulating oils. (It’s a 
series of chain reactions starting with hydroperoxides 
and proceeding by an ionic—not a free radical—mecha- 
nism.” ) 


DEVELOPMENT: cyclic aging 


Development is only meaningful when you can tell 
how you are doing. In cable, only full-scale, long-term 
cyclic aging tells the story. In Anaconda’s new develop- 
ment laboratory, the world’s finest cyclic-load aging set 
gives the answers for today’s cables and tomorrow’s im- 


Viti 


provements. Change paper density? Add chemical in- 
hibitors to oil ? Redesign joint contours ? Only cyclic-load 
aging really tells. 

At Anaconda, conductor heating is induced by circu- 
lating conductor current. It’s as simple—and as authen- 


D-C RECTIFIER EQUIPMENT for cyclic-load 
test. Center: 5,000-ampere rectifier on 300- 
kv insulating pedestals; right: 300-kv isolat- WEST HALF OF TUNNEL under laboratory 


ing transformer; 
cable in tunnel. 


left: 380-kv terminals on floor, showing four 345-kv cables on cyclic- 


load test. 


A-C VOLTAGE EQUIPMENT for cyclic-load test. Left rear: 2,400-kva tunable reactor; 
right rear: 13.2-kv 360-kva voltage regulator; left center: 300-kv 2,400-kva main 
transformer; center: 380-kv terminals on cables in tunnel; left front: contro! con- 
sole for reactor; front center: panels for power factor and temperature recorders. 


*“The Chemistry of Cable-Oil Deterioration,’ “The Gassing Properties of Low- 
Viscosity Cable Oils,” and “The Electrical Stability of Insulating Oils,” by George 
Feick, Walter F. Olds (Arthur D, Little, Inc.), and Edward D. Eich, Anaconda Wire @ 
Cable Co., and “The Interpretation of Power Factor-Stress Curves,” by Edward D, Eich. 





‘tic—as that. There are no external heat sources, no adequate for testing any conceivable EHV system. Volt- 
v added thermal insulation, no end effects, no complicated age can climb to 525/\/3 kv. Current to 6,000 amperes. 
high-resistance conductors. All this adds up to 5500 mva, larger than Con Edison's 


. 2 ; peak load. 
America’s first series-resonant high voltage supply 


powers the test unit. This is a pure voltage source. Gone 
are those regulator harmonics that can give misleading 
results in conventional sets. Long lengths can now be 
tested. Tests are carried to failure but the self-limiting 
energy of series resonance protects valuable evidence. 


The significance: Truly informative tests on the real 
thing—over an extended period. For example, 345 kv 
cables, continuously on test since 1958, are now success- 
fully carrying the equivalent of 1,375,000 kva at 460,000 
volts. 

There is no substitute for this kind of testing which 
Incredible power can be simulated — more than duplicates in-service conditions. 


MANUFACTURING: dryness 


Anaconda’s new impregnating equipment and pro- 
cedure have already produced greatly improved insula- 
tion dryness. Direct conductor heating supplies plentiful 
heat to vaporize absorbed water in the paper—there is 
no choking off of drying by inadequate heat transfer 
from tank jackets. The largest impregnating tanks in 
the world are also the tightest; their advanced design 
‘embodies new approaches to vacuum vessel design. 


Ma. ddaaed 


Cryogenic pumping multiplies vacuum pump speed 
many times over—makes practical a new level of com- 
plete evacuation. Giant oil jet diffusion pumps actually 
crack the micron barrier on Anaconda’s huge tanks— 


removes 99.999955% of air and moisture! 
HIGH-SPEED VACUUM PUMP 
removes 99.999955% of air 


Electronically amplified radiation gauges guard enh tentataase ta: 


this process—advanced instrumentation, providing per- WORLD'S LARGEST 


manent records of every minute in the processing of a 3 IMPREGNATING TANK 


being tested for high 
‘every foot of cable. impregnating pressure. 


The results: The world’s driest pipe cable. This su- 

perior dryness means high ionization levels, lowest di- Sy 
electric losses, greater dielectric strength, much increased 7) 

cable life under heaviest loads. 


_ ANACONDA 


VACUUM GAUGE, connected to the vacuum guard circuit on the impreg- 
nating tanks, maintains continuous foolproof check on vessel pressure. 


There’s more about Anaconda’s Integrated Approach on the next page... 





Integration of Anaconda’s facilities has led logically 
to the coordination of accessories and cable designs. 
Anaconda uses the same engineering teams to research, 
develop and use-test accessories as well as cable. As a 
result, accessory and cable characteristics match precisely. 
The advantage is clear: no weak links in the systent. 

This coordinated effort has another customer benefit 

—special system problems can be con- 


ACC ESSORI ES: system integrity sidered when the accessories are de- 


CABLE PULL through a pre-assembled termina- 
tion unit on a 138-kv high-pressure oil-filled 
pipe-type cable system. 


signed without affecting overall system 
efficiency. For example: 

One customer needed a semi-stop joint that would 
not only locate faults and isolate any pressure-loss in 
H POF pipe-type cable, but would also let the cable move 
longitudinally without disrupting the seal or crushing 
the insulation. Anaconda met both requirements with a 
flexible barrier design that also matched cable character- 
istics perfectly. 

In another typical case, a customer desired a pre- 
assembled termination unit that would provide cor- 
trolled bending and fast sealing of pipe-type cable during 
the difficult pull to the first manhole. Furthermore, the 
customer’s operating requirements would not permit 
welding either during or after the pull. Anaconda an- 
swered the problem with a “‘drop-casing” terminal as- 
sembly that proved to be a unique solution. 

These examples won’t necessarily parallel your own 
requirements, but they do demonstrate Anaconda’s ca- 
pacity to develop specialized accessories that meet the 
requirements of the customer and the cable equally well. 


barrier. Anaconda Field Adviser is shown making final check of dimensions before the joint is closed. 


ANACONDA 


WIRE ANDO CABLE COMPANY 
25 Broadway, New York 4, N. Y. 


We've just described Anaconda’s Integrated 
Approach to EHV cable technology—but you'll 
appreciate its advantages even more if, the next 
time you're faced with a problem in EHV cable 
systems, you “see the man from Anaconda’. 
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CONSTRUCTION 


OPERATION MAINTENANCE 


Temporary Bridge May Avoid Moving of Pole 


CARL GOLDSBERRY JR, Lineman Ist Class, Ohio Power 
Co, Lancaster, Ohio 


A temporary “bridge” in many cases may avoid 
the moving of a pole when an excavation must be 
made nearby for a sewer or pipe line. This method 
has been especially helpful in sandy soils and other 
places where the excavation becomes quite wide. 
As cities grow and the need increases for more 
underground service, this method will provide a 
simple, low-cost solution to the problem. 

A temporary bridge is made by placing one or 
two poles across the excavation and carefully lash- 
ing the line pole to the bridge. Where the weight 
of the pole and conductors is heavy, the pole can 
be bolted directly to the bridge. For still heavier 
loads, double crossarms used as braces provide ad- 
ditional support. 

Proper guying of the pole in three or four direc- 
tions will allow the earth to be removed from 
around the pole without endangering electric serv- 
ice. After the work is completed and the ground fill 
has settled, the bridge is removed. Use of this 
method must be tempered by other considerations, 


such as the location, the length of time the bridge will 
be needed, creation of hazards, ability to get ade- 
quate guying, and the costs of other methods of 
excavation, such as hand digging near the pole. 


Starter Motor Powers Truck-Mounted Reeler 


CLAUDE A. BELSHE, Supt of Utilities, 
Colby Municipal Utilities, Colby, 
Kansas 


An automotive 6-v_ starter 
motor powers a_ job-fabricated 
reeler to achieve versatile, truck- 
mounted wire handler. Because 
the reel can be manually run, 
free of the power drive, it can 
be used to hand reel out wire, 
as when stringing service drops. 
Furthermore, when it is used in 
conjunction with a_ stationary 
ground-mounted reeler, wire can 
be reeled, rather than lifted, off 
or on the truck in a few minutes. 

The frame of the wire reeler 
consists of a base plate, and 
well-braced reel-support chan- 
nels. To the reel-support chan- 
nels are welded 2'%2-in. pipe 
sleeve bearings to accommodate 
the 2-in. pipe axle. The starter 


motor drives the axle, through 
a V-belt pulley drive. An 18-to-i 
speed reduction was used but 
this ratio can be increased as 
desired. The driven axle is not 
fixed rigidly to the reel so that 
the reel can ride freely on the 
axle for hand reeling duty. When 
it is desired to “drive” the reel, 
a set screw, screwed into the 
reel collar, is tightened to secure 
the axle and reel together. 

The powered reeler works to 
excellent advantages with a sta- 
tionary ground-reeler (EW, Aug. 
22, page 66). The ground- 
reeler is permanently located at 
the wire storage area. Then, 
rather than lifting reels on and 
off the pickup truck, the wire can 
be power reeled from or to the 
stationary reeler as required. 

A 6-v, rather than a 12-v, 
starter was used because of its 
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lesser cost and also to minimize 
the effects, if any, of voltage 
drop due to the approximately 
10 ft of line between the starter 
motor and battery. A standard 
generator meets power require- 
ments of the system although an 
undersize generator pulley is 
here involved—the  undersize 
pulley had been previously in- 
stalled to meet two-way radio 
power requirements. 

The truck motor is operated 
at fast idle during powered opera- 
tion of the reeler. On occasions 
of a heavy pull, such as when 
picking up old wire, it has been 
necessary to slow down reeling 
operations for a moment for the 
generator to pick up the battery. 

The powered reeler has been 
used for 9 months without trou- 
ble from the battery or generator. 

(More Methods on page 86) 
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Westinghouse 


| Unit Substations 


ATTRACTIVE APPEARANCE ... 
SUPERIOR PERFORMANCE 


With Westinghouse unit substations, you 
always get ace-high performance. Switchgear 
and transformer are engineered as a unit-—to 
work together for reliable, trouble free service. 

In addition, these quiet substations are good 
looking. Adaptable to small land plots, they 
are ‘“‘good neighbors” in residential, commer- 
cial and industrial areas. Safe, too. Metal- 
enclosed construction keeps out unauthorized 
personnel, protects against external hazards. 

Installation is simple. Westinghouse unit 
substations are factory-coordinated, eliminat- 
ing installation complications. They are shipped 


in sections . . . require only bolting together 
and connection of incoming and outgoing lines. 

Call your nearest Westinghouse representa- 
tive for all the facts . . . or write Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pa. You can be sure . . . if it’s Westinghouse. 


Westinghouse 
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TRANSFORMER FEATURES: New 
Super Insuldur® Insulation System en- 
ables transformer to handle 12% more 
kva load with no reduction in normal 
service life. e Hipersil ® Core carries 1/3 
more flux than ordinary electrical steel 
per unit area. @e De-energized Tap 
Changer makes matching of line volt- 
ages quick and convenient when trans- 
former is de-energized. e Impulse 
Coordinated. 


BOX-TYPE THROAT CON- 
NECTION includes provision to 
compensate for minor misalign- 
ment between transformer and 
switchgear as a result of founda- 
tion differences. 
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SWITCHGEAR FEATURES: DH Magnetic Air 
Circuit Breakers, with De-ion® arc interruption, 
assure superior circuit protection. e Horizontal 
Drawout DH Breakers permit ease of inspection, 
maintenance and breaker interchange. e Limitrak* 
Insulation System provides balanced insulation 
protection with superior nontracking character- 
istics. @ Shelterfor-M* Design furnishes roomy, 
protected aisle space for personnel and equip- 
ment for inspections, maintenance or breaker 
interchange under all weather conditions. 


* Trade-Marks J-61008 
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Electric Utility Methods 


(Continued from page 83) 


Standard Footing Simplifies 


L. F. McGOWAN, Suvervision Engineer of Substation & 
Underground Distribution, Engineering Dept, New York 
State Electric & Gas Corp 


The Unistrut method of constructing oil circuit 
breaker footings allows New York State Electric & 
Gas Corp to establish standard size footings for 
various size OCB’s within specific voltage classes— 
footing construction costs are thereby decreased ap- 
preciably. Furthermore, because of the notable de- 
crease in the time required to convert from one size 
OCB to another, within a specific voltage class, 
service outage time is drastically reduced. 

With the Unistrut method of constructing breaker 
footings, one basic footing design permits the instal- 
lation of any one of several different size breaker 
frames, within that voltage class, without changing 
the footing. 

The new versatile footing incorporates a metal 
Unistrut, imbedded length-wise in the center of, and 
flush with the top of, each of the concrete piers re- 
quired. The unistrut is a simple modified-form chan- 
nel providing a width adjustment to the OCB support 
assembly. The overall length of the channel is estab- 
lished so as to accommodate the largest breaker 
frame of the voltage class involved. 

The breaker frame is welded to two steel (WF) I- 
beams which span the concrete piers to support the 


breaker. The I-beam is then bolted to the imbedded 
channel with the aid of U-clamps. After the breaker 
is mounted, closure strips are installed to keep debris 
and snow out of the channel. 

Tests conducted on a middle-range size Unistrut 
(Type 3000), imbedded in 28-day, 3000-lb concrete, 
established a hold-down force of 4,500 to 5,500 Ib 
per foot. 


Exhaust Isolators Cure Plant's Jitters 


Excessive vibration from diesel-generators at a 
southern chemical plant’s power generating station 
has been attenuated with flexible metal-hose ex- 
haust line isolators. Vibration-caused damage to 
plant roofing and walls is now avoided, and plant 
noise level during engine startup is much lower. 
Furthermore, the reduction of stresses on piping 
connections sharply decreased maintenance costs. 

Prior to installing the isolation dampeners, engine 
startup shook the engine building so severely that 
piping anchors were sometimes pulled loose, build- 
ing walls cracked, fluids leaked at piping joints, 
and very uncomfortable noise levels occurred. 

The stainless steel vibration isolators eliminated 
vibration-caused piping breaks and fluid leakage— 
no further cracking of walls have occurred. The 
painful noise levels have been alleviated. 

The isolators are installed between the engine and 
its exhaust line. The diameter of the isolator 
matches the diameter of the engine exhaust pipe so 
that no increase in exhaust pressure is encountered. 
Reportedly, the 35-in. isolators absorbed %-in.- 
lateral and '/2-in.-axial vibration amplitudes. 





Naugatuck PARACRIL OZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


Great new advance In addition to color, PARACRIL OZO offers such advantages as: 
in wire jacket rubber significantly superior ozone resistance 


excellent resistance to fuels, oils, and solvents 
Now you can give your wire and cable jacketing new resistance exceptional abrasion resistance 
to cuts and abrasion, superior resistance to attack by oils and high physical properties 
solvents, outstanding new resistance to weather and ozone... good flame resistance 


and enjoy all the benefits of color, too. 
Try new PARACRIL OZO. See why it offers makers and users of 


not only wire and cable jackets, but of rubber products by the 
hundreds a host of valuable new selling possibilities. For more 
information, for samples, for technical assistance with a present 


or proposed application, contact your Naugatuck representative 
any color you desire, permanently. or the address below today. 


Color code for fast, unerring identification ...color for smart, 
modern appearance ...to call attention...to hide...to add 


solid new sales appeal. Because PARACRIL” OZO takes and retains 


Naugatuck Chemical 


Division of United States Rubber Company ee Eusnabes 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, N.Y. 





For over thirty years the manufacturing and engineering skill of Fargo has 
been devoted to producing the finest in ‘5000 Series vise-type’’ connectors. 
From the specially drawn high strength bolt to the custom produced castings 
Fargo “‘know how” gives you the very best. 

The selection of a flat washer of the proper hardness assures that more 
tightening torque is converted into clamping force on the conductor rather 
than dissipated in overcoming artificial friction barriers. These high pressures 
coupled with the full interlocking of the body make a vibration proof bind 
from inside thrust against the vise type sleeve of the body. The widest contact 
areas and the “V” groove assure better encirclement and perfect conductor 
alignment. 

Even hot, the Fargo one piece design is easier to install. The square back is 
readily gripped in tools and the single overlapping jaw means less travel 
to open or close. 

A complete range of sizes from *6 to =1000 MCM is available only from 
Fargo. 

At Fargo the details count up to the finest in quality and performance. 
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Today’s Design Trends 


Inner-Cooling Ups Transformer Capacity 


H. R. MOORE, Design Engineer, 


W. D. ALBRIGHT, Design Engineer, Power Transformer Dept, 
Westinghouse Electric Corp, Sharon, Pa. 


Inner-cooled windings provide considerable reduction 
in the over-all size of power transformers for large units 
operating on high-voltage systems. Their physical size 
is largely controlled by their insulation structures, hence 
more efficient use of the cooling oil permits more com- 
pact design and cuts outside dimensions. 

In the inner-cooled design, each coil is made by wind- 
ing it in two parallel sections. There is only a small volt- 
age difference between the two sections of each coil even 
when an impulse voltage is applied to the winding. There- 
fore, the oil duct for cooling can be placed between the 
sections where the stress is low. Because the conductors 
are made from multiple copper straps, double section 
coils do not present a problem, as one half of the con- 
ductors can be wound in each section. 

Normal insulation for power transformers consists of 
large oil spaces and pressboard in series. Because the 
dielectric strength of oil is considerably lower than oil- 
impregnated pressboard, such combination structures be- 
come rather bulky. 

With inner-cooling, the large oil spaces can be removed 
from areas of high stress and replaced with a smaller 
thickness of oil-impregnated pressboard. Such a trans- 
former can be built with smaller weights and dimensions 
by using each basic material for its proper purpose—oil 
for cooling and pressboard for insulation. 

A 125,000-kva, 900 BIL (230 kv operating) auto- 
transformer with a delta tertiary was built recently, dupli- 
cating, except for the insulation structure, a unit built in 
1957 using standard construction. Table I, comparing 
the two units, shows that large reductions in size and 
copper loss were obtained with inner-cooled construc- 
tion. 

In some areas, it is desirable to reduce the weights of 


Table | 


Inner- 
Standard Cooled 
Design Design Reduction 
Ib Ib %o 
Core, Coil and Insulation 
MGI ash. a + vceeio oe 
Tank, Bushings, Coolers, 
Auxiliaries Weight 


153,000 133,000 13.1 


60,200 11.7 


Oil Weight 76,000 46,500 38.9 


Total Weight 
Tested Copper Loss* in 


297 , 200 239,700 19.4 


375,215 w 322,817 w 14.0 


* The no-load loss is not shown because improvements made in 
core steel would distort the comparison. 
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smaller units due to highway load limits or other require- 
ments. Table II shows the comparison of a 30,000/ 
50,000-kva, 550 BIL (115 kv operating) inner-cooled 
transformer built in 1959 and a unit built in 1956 using 
standard construction which had characteristics duplicat- 
ing those of the inner-cooled unit. 

The amount of reduction depends on the space factor 
of the insulation increasing with larger BIL and decreas- 
ing with larger kva. Significant reductions were made in 
the 550 BIL unit. 

Another aspect of this design is the additional kva that 
can be built into a given tank size. An analysis of a 
typical design shows that about 30% more kva can be 
built into a given tank size when inner-cooled construc- 
tion is used, compared to standard construction. 


Table Il 


Inner- 
Cooled 
Design Reduction 
Ib % 


Standard 

Design ' 
Core, Coil and Insulation 

75,000 6.25 

Tank, Bushings, Coolers, 

Auxiliaries Weight 47,500 9.0 


Oil Weight 35,800 15.4 
Total Weight 
Tested Copper Loss in 


WEG Mewes 


174,500 158,300 9.3 


99,290 w 88,331 





ep 


a 
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The hard clear ice of northwestern winters — and the silver 
thaws of Texas — probably provide utility men with as much 
icing trouble as any set of conditions in the United States. 


Warren Nye, Vice President, Electrical, of Otter Tail Power 
Company, has had his share of 80 mile per hour winter winds, 
whipping iced lines, and poles and switches sheathed in pure 
ice. Writing from his Company’s headquarters at Fergus Falls, 
Minnesota, Mr. Nye says succinctly, 


“We have found KPF switches easier to operate under conditions 
of ice than any other switch we have ever used.” 


HOW KPF SWITCHES CRACK OFF ICE 


The mechanism of KPF switches is big, simple and rugged. There 
are no complex, finnicky doodads to freeze, bind or need lubrica- 
tion. 


A simple, positive-action control rod moves an interphase rod 
which rotates the blade arms of KPF phase units. 


Blades and stationary clip holders are flexible so the moving arms 
can, literally, be “rocked” or “wobbled” by one man at the operat- 
ing lever below. 


The force exerted at the switchblade-clip holder position is many 
times that required to crack off the thickest natural ice. 


The only time KPF switches have been not immediately operable 
under ice was when the entire pole and control rod assembly itself 
was sheathed in ice. It was necessary to clear ice to reach the 
operating lever and effect the “cracking off” process. 


Install a KPF unit in your most demanding location - and 
watch its dependable, easy operation 


KPF ELECTRIC COMPANY | KPF 
P. O. Box 1257E + Stockton, California 


HOward 4-8381 AIR BREAK 
SWITCHES 
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News of Manufacturers 


Reactors Solve 


The Swedish State Power Board 
has ordered from a large Belgian 
firm, Ateliers de Constructions 
Electriques de Charleroi, 400-kv, 
3-phase, forced-cooled reactors to 
solve a knotty transmission problem. 
They will be used on extra-high- 
voltage lines which connect Swedish 
generating and consumer centers. 
The board studied the problem of 
distance between the country’s 
hydraulic resources (most of them 
in the north) and the largest indus- 
trial zone in the southern portion, 
then came up with its decision to 
have such shunt reactors designed. 

The manufacturer is of the opin- 
ion that this order will set a power 
record for such units. They will be 
installed at the Hallsberg trans- 
former station. Each will be 150,- 
000 kvar, with insulation level of 
1,550 kv, maximum 1/50 usec full 
impulse wave, and weigh 180 tons. 

The reactors, providing direct 
compensation of the high-voltage 
lines (some as long as 250 miles) 
will replace the present method of 
distribution, termed “old fashioned 
and unsatisfactory.” Compensation 


Problem 


inductances have been connected to 
a low-voltage tertiary winding of 
the power transformers because of 
the great difficulties involved in in- 
sulation and adjustment of very 
high-voltage inductances. This pro- 
cedure does not enable full power of 
the transformers to be utilized, even 
in cases in which synchronous com- 
pensators are connected to the 20- 
kv tertiary winding. 

Problems which the board con- 
sidered in solving the situation were: 
1) mechanical vibrations and re- 
sonances which might attain a 
dangerous amplitude; and 2) obtain- 
ing inductance values on all three 
phases which would be within 0.5% 
of one another. This was necessary 
in order to prevent development of 
a zero sequence earth current which 
might interfere with telephone and 
radio communications in the region. 

An analogue model and digital 
computer used in designing the re- 
actors considerably cut down the 
16,000 hr of work which normally 
would have been required for de- 
signing the reactors, says the manu- 
facturer. 


MANUFACTURERS BRIEFS 


Federal Pacific Electric Interna- 
tional S. A. has been formed to 
market and manufacture Federal Pa- 
cific products and Cornell-Dubilier 
electronic components on a global 
basis, with exception of the United 
States and Canada. Headquarters 
are near Zurich, Switzerland. 

I-T-E Circuit Breaker Co has ac- 
quired all outstanding capital stock 
of Standard Electric Mfg Co of 
Dallas, Texas, which it will operate 
as a wholly-owned _ subsidiary. 
Standard is an assembler of lighting 
and power switchboards used in 
residential, commercial, and indus- 
trial applications. 

Russia’s Zaporozhsye transformer 
plant has completed a single-phase, 
135-Mva, 13.8 to 520-kv power 
transformer. Plans are to use it in 
a 3-phase bank of 405 kva, pre- 
sumably on the Kuibishev-Ural 
500-kv line. The Soviet is claiming 
this is the first power transformer 
to be built for such a high voltage. 

Electronic data logging system 
Control Corp is building for Boston 
Edison Co will read 140 electric 
meters per hr and type results on 
station log sheet. 


Aluminum Reactor Cages for Blue Grass Substation 
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Philadelphia Electric Co has de- 
signed and installed four aluminum 
reactor cages at its new 132-13.2 kv 
Blue Grass substation (left), (initial 
operation 66-13.2 kv). Components 
were supplied by Aluminum Co of 
America. 

Use of aluminum instead of gal- 
vanized steel, says the utility, is 
expected to render service-life cost 
savings, also be advantageous be- 
cause of elimination of magnetic 
materials and weight reduction. A 
cage for three reactors can be 
fabricated and handled as a single 
assembly in the field because of its 
lighter weight. Steel cages required 
handling of one section at a time 
and de-energization for painting. 
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question 


about Pennsylvania's 
phase-isolated* 
LTC transformer? 


Since the introduction of the Phase-Isolated LTC Trans- 
former little more than a year ago, many questions about it 
have been asked by utility people throughout the country. 
They have wanted to determine just how this new LTC unit 
would benefit them. Answers to the following typical ques- 
tions describe Pennsylvania’s Phase-Isolated LTC Trans- 
former and show how it will effect savings and improve 
distribution system operation. 


What is unique and different about Phase-Isolated com- 
pared to conventional LTC? 


Phase-Isolated LTC provides independent, automatic 
phase regulation and includes integral by-passing, discon- 
necting, and grounding switches. 


0 What is the advantage of single-phase regulation? 


Voltages over the three phases of a distribution system can 

be held to closer limits, and with higher average voltage. 
This means construction expenditures are delayed by heavier 
loading or longer feeders, and revenue is increased from 
voltage-sensitive loads. 


Can the LTC switches be maintained without de-ener- 
gizing the transformer? 


Yes, and the LTC switches can be maintained phase-by- 

phase, with the remaining phases continuing in automatic 
operation. Individual oil systems and cover plates are pro- 
vided for the LTC phase compartments. 


0 Can the LTC switches be maintained in complete safety? 


Each LTC switch is key interlocked with its by-pass as- 

sembly, permitting by-passing only when the LTC mecha- 
nism is on neutral. Proof that the LTC equipment is dis- 
connected is provided by potential checks at test terminals 
before and after switching. In addition to automatic ground- 
ing by switch operation, pads are included for temporary 
external safety ground connections. 


0 What is the cost for Phase-Isolated LTC facilities? 


Surprisingly little. For example, less than $1000 is added 

to the cost of a typical conventional 5000-kva LTC trans- 
former. The added cost of installing the equivalent separate 
units would be many times this amount. 


For answers to other questions about the features and appli- 
cation of Pennsylvania’s Phase-Isolated LTC Transformer, 
write on your company letterhead. Ask for booklet No. a38. 
Address Power Sales Department, Pennsylvania rm 
Transformer Division, McGraw-Edison Com- 

pany, Canonsburg, Pennsylvania. *Patent Pending 


PENNSYLVANIA POWER TRANSFORMERS 


ELECTRICAL WORLD e@ September 26, 1960 





To help you promote your biggest year in electric heating 


Electromode’s Complete 
For The 


Profit Partnership Program of- 
fers a new avenue of approach 
in selling electric heat to the 
builder, a new means for utili- 
ties to increase their load. It’s 
a complete step-by-step sales 
and sales promotion program, 
including specific advertising 
and promotional materials, 
sales literature, direct mail, 
consumer ad reprints, pub- 
licity ideas, and point-of-sale 
displays. 


Local Merchandising Aids 
are all prepared—a news- 
paper mat service. 
radio and television spot 
commercials—all stressing 
benefits of electric heat- 
ing. Three complete sales 
programs are outlined for 
model homes, custom 
homes, and home modern- 
ization—plus a new Yel- 
low Pages advertising 
program. 


oereerocapnamenee saegpanecscce mnnaegnneas 


z 


Model Home Promotion 
gives you a packet of ad- 
vertising materials to sell 
electric heat in the build- 
er’s model home. It helps 
you sell electric heat (and 
electricity) by helping the 
home builder sell his home. 
This special folder helps 
sell the builder promo- 
tional and marketing ideas 
and materials. 


* 


4 


Profit Plans Kit outlines 
step-by-step approach to 
sales programs for model 
homes, custom homes and 
home modernization. It in- 
cludes ‘‘use the user” 
ideas, publicity ideas, ma- 
terials and methods for 
utilizing promotions and 
advertising, and Electro- 
mode Sales and Service 
Training Workshops in- 
formation. 


ocoee came annaceonenanene RE eT Lee ee 


_ FOR YOUR COPIES OF THE ELECTROMODE PROFIT PARTNERSHIP PROGRAM 


* Write on your company letterhead to Divartenintt EW-90, Electromode 
5 Division of Pomaieciat Conirols Corp., P.O. Box 1052, Rochester es NOT, 


ae my : 4 
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New Sales Aids Program 
Electric Heating Field 


MODEL HOME PROMOTION KIT includes seven big aids. 


Model Home Promotion Kit helps you es TV Spots . . . 20-second spots to 8 Wall Chart . . . lists 10 reasons 
sell the builder . . . helps the builder be used by the builder, promoting why electric heating is an eco- 
sell his homes. ope o— heating electric heat. nomical buy. 

in on the ground floor with promotion- , 2 

minded bolcers. Here are some of the © Outdoor Signs . . . stop traffic © aaa pire, aye Seas a 

items it includes. outside, direct people into and & Pp 4d atili an estimate 0 

through the home. year-round utility costs. 

@ Sussested Newspaper Ads . . . @® Floor Plan Sheet . . . individually 
three layouts to focus attention Wall Signs . . . for use near elec- tailored to show floor plan of the 
on all-electric model homes in your tric heating units to pull pros- home . . . promotes electric heat. 

pects to the product. Prospect may take this home. 


‘| lectromode °° 


COMMERCIAL CONTROLS CORPORATION . 
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New Equipment 


Power Capacitors... 


. - » in 50 and 100-kvar sizes afford considerable weight 
reductions. Available for voltages of 5 and 8.67 kv, the 
units feature a low-loss kraft paper dielectric combined with 
Sangamo Diaclor for lower watts losses over an extended 
temperature range. Case dimensions of the 5-kv, 50-kvar 
unit are 4% in. wide by 13% in. long by 23% in. high. 
Stainless steel cases are standard. Mounting dimensions re- 
main at the NEMA standard of 15% in. Pole type and 
stacking units are available for the capacitors. 

Sangamo Electric Co, Springfield, Ill. 


q Screw Anchors... 


- .- can be installed to any depth in 
soft soils. The No-Wrench Exten- 
sion Screw Anchor consists of a 
forged steel rod, helix, coupling nut 
and Tripleye stud. The stud is re- 
moved after the anchor has been 
installed and the extension rod takes 
its place. The Tripleye stud is then 
screwed into the coupling nut at the 
other end of the extension rod. 
Any number of extensions may be 
used to obtain the desired depth. 

A. B. Chance Co, Centralia, Mo. 


PT Tester... 


» ; < oe . . « measures the ratio error and 
phase angle of a transformer under 
test. The type 1G2 control and 


Standby Power .. . 


. « » System comprises a dc machine, 


an alternator, a battery and an ac 
motor. The alternator of the Pre- 
cise-Power system supplies the load 
under normal or emergency con- 
ditions. The ac motor under normal 
conditions drives the alternator and 
the de machine, which as a genera- 
tor, charges the battery. For emer- 
gency, the dc machine, as motor, 
drives the alternator. 
Electric Specialty 
Conn. 


Co, Stamford, 


(More New Equipment on page 100) 
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measuring console can detect errors 
over the range 50-120% of the 
secondary voltage of the potential 
transformer. It incorporates stand- 
ard burden sets for ASA W, X, Y, Z 
and ZZ burdens. 

Knopp Inc, 1307 66th St, Oakland 
8, Calif. 


Information on the screw anchor described in Electrical World, Sept. 12, 
page 84, and on the anchors described in the Sept. 19 issue on page 136 will 
be furnished by the Pieper-Lillard Div of Jasper Blackburn Corp, 1525 Wood- 


son Rd, St. Louis 14, Mo. 
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WHERE 
DO YOU 
STAND ON 


COMPUTER CONTROL— 
LEADING OR LAGGING? 


Far-sighted leaders in industry are realizing 
the benefits made possible by applying com- 
puter control systems to their processes. 


Working with these leaders, General Electric 
has already pioneered the application of 
twenty on-line GE-312 computer systems 
now being implemented in these basic areas 
—STEEL, ELECTRIC UTILITIES, CHEMICAL, 
CEMENT, and PRODUCTION CONTROL for 
various manufacturing applications. 


The GE-312 Computer Control System em- 
bodies adaptability and flexibility to meet 
many types of applications in varying size 
plants. For example, compare its expansible 
memory —capacity up to 52,000 words. Com- 
pare its flexible input/output—capable of 
scanning up to 1500 instrument inputs. 
These are maximum capabilities, expansible 
from a minimum system. You buy a system 
tailored to your exact requirements. 


Add to this versatile equipment the com- 
puter systems engineering ability demon- 
strated by General Electric in implementing 
these twenty GE-312 system applications. 


Add also the long history of General Electric 
overall systems know-how—its broad back- 
ground in the equipment, processes and ma- 
terials to which you apply computer control. 


Tomorrow’s profits will come from today’s 
combination of vision, equipment, and know- 
how. Where do you stand? 


There are General Electric Sales and Appli- 
cation engineers in over one hundred offices 
throughout the nation to serve you. Phone 
the nearest General Electric Apparatus Sales 
Office, or wire General Electric Computer 
Department, 138436 North Black Canyon 
Highway, Phoenix, Arizona. 


@ / process CONTROL 
y AUTOMATED BY GENERAL ELECTRIC 


Progress /s Our Most Important Product 


GENERAL 


@B ELECTRIC 


CPA-50 (9-60) 


General Electric —a pioneer in computer systems fer all phases of business, industrial, scientific, engineering, and financial endeavor. 
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safety at your 
fingertips! 


Only the Federal Pacific type A-plus switch gives you triple protection: 
the complete safety of visible blades, plus the high current capacity of a 
circuit breaker, plus the high interrupting capacity of fuses. And at the 
touch of the big Rotary Handle, fingertip operation opens and closes the 
A-plus switch instantly—with a quick-make, quick-break mechanism that 
is fast . .. teaseproof . . . safe. What's more, the A-plus switch is rated for 


load break, not just disconnecting duty! Feature for feature, there is no 
switch that compares with the A-plus safety switch. Federal Pacific heavy 
duty industrial switches are available in ratings 30 through 1200 amperes, 
250 and 600 volts, indoor and weatherproof enclosures. Write for Bulle- 
tin 1241, Dept. FP-5, Federal Pacific Electric Company, Newark 1, N. J. 
FEDERAL PACE et £e te i CC CC .O ee Aa 


Pa 


ais 


growth through creative energy 





Now=—A unitized power pack for 
maintenance free 
switchgear tripping and control! 


Utilities and industrial plants can greatly increase their margin of reliability and pro- 
tection for switchgear and control equipment by using C & D’s AutoCal* unitized 
Power-Pack. 

Here’s a dependable, high-capacity power package specifically built for tripping and 

_control that pairs a simple, compact, C & D AutoReg® Silicon charger with powerful, 
lead-caicium grid control batteries. No adjustment or manual switching is required. 

The charger is a completely automatic, constant voltage, current limiting unit. It 
regulates DC output voltage within +1% in floating range over an AC input variation 
of +10%. The silicon rectifying element has no known aging characteristics. Con- 
sequently, there are no aging taps and the attendant adjustment of these is eliminated. 
AutoCal has no moving parts and it utilizes a standard 115 volt, 60-cycle, single phase 
outlet as a power source. 

PlastiCal® batteries** have extra thick positive plates (0.266"). They provide a high 
One minute rate. Lead calcium grid batteries require 1/5 to 1/10 as much current to 
maintain a fully charged condition as do conventional batteries. Consequently, there is 
so little electrolysis of water occurring that the batteries need be watered only once a year. 

The combination of a C & D AutoReg charger and PlastiCal battery gives you self- 
protected charging .. . instantaneous peak power on demand... and long trouble free life. 


Get the full details—write for Bulletin AR-102 today ! 


CHOICE OF MOUNTINGS 


CUBICLE MOUNTING. 
Most popular method 


WALL MOUNTING, 
Charger may be wall 


RELAY RACK MOUNTING. 
Charger is available with 


WEATHER-PROOF OUT- 
DOOR MOUNTING. Both 
mounts AufoCal on the mounted near bank of in- front panel for standard § charger and batteries fit 
door of associated door switchgear. 19” relay rack. in a weather-proof cabinet 
breoker cubicle, for use with outdoor 
switchgear, 


ret2e2Hh SATTERIELC ES 
of Grshohocken, Str.... Attica, nd. 
a 


Om THE SLESTAIC ALTOLITE co. 
Manufacturers of Slyver-Clad® industrial Batteries « PlastiCell* and PlastiCal® Batteries for Communications, Control, and 
Auxiliary Power + Producers of AutoReg® Silicon Chargers and AutoCal* Charger-Battery Combinations 


*Trademark, C & D Batteries Div. The Electric Autolite Co. 
**Designed for 25 year life 





Motors... 


. - - to 125 hp rating are furnished 
for 3 or 2-phase supply. A Howell- 
sealed encapsulated squirrel cage 
motor offers the overload capability 
of an open motor and the winding 
protection of an enclosed motor. 
Wires in slots and core ends are 
sealed with an epoxy compound. 

Howell Electric Motors Co, 16316 
W Seven Mile Rd, Detroit 35, Mich. 


More New Products 


Industrial control relay, Compact 
300, rated at 6 amp, 300 v max- 
imum, comes with 2 to 8 poles and 
any combination of normally open 
or closed contacts. Compact con- 
struction permits as many as 48 
poles to be mounted per linear 
ft—Cutler-Hammer, 235 N 12th 
St, Milwaukee, Wis. 


Entrance switch rated at 200 amp 
comprises a 200 amp pullout main 
fuse, four 30 or 60-amp pullouts 
and 12 fused branch circuits in one 
enclosure, whose 14%-in. width 
permits it to fit between studs.— 
Arrow-Hart & Hegeman Electric 
Co, 103 Hawthorn St, Hartford 6, 
Conn. 


Yellow neoprene jacket makes 600- 
v cable readily visible to promote 
safety. Broncolor cables, with 2, 3 
or 4 conductors, are available in 
sizes to 250-amp capacity—Wes- 
tern Insulated Wire Co, 2425 E 
30th St, Los Angeles 58, Calif. 


AA series earth augers are designed 
for boring through coral, basalt and 
other materials too tough for augers 
and teeth in general use. They are 
furnished in 24 to 48-in. dia, 54-in. 
length.—Petersen Engineering Co, 
Inc, Santa Clara, Calif. 
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WITH NEW GENERAL ELECTRIC 


1. NO MOVING 
PARTS 


2.NO 


ADJUSTMENTS 


EQUIPMENT ... 


You Achieve Greater Supervisory 


System Reliability 


No moving parts, no adjustments to make—that’s 
why you receive greater system reliability from General 
Electric solid-state supervisory equipment with tran- 
sistorized logic elements. With these rugged new ele- 
ments, which are computer-designed and factory pre- 
tested to eliminate any chance of human error, you are 
assured of virtually fool-proof operation. 

The new solid-state plug-in logic elements eliminate 
malfunctions due to contact failure because there are 
no moving contacts. Switching and coding functions 
are accomplished by transistors ‘and diodes. 


For added dependability the solid-state unit uses a 
self-contained 12-volt power supply and regulator. Shock 
hazard in the solid-state unit is virtually eliminated, and 
you need no external battery supply. Transistorized 
elements are protected from accidental overvoltage, toc 


All external connections to the unit are isolated elec- 
trically so that overvoltage trips out the external circuit 
before the transistors are affected. Protective isolation is 
one more feature that assures you of system reliability. 

New General Electric solid-state supervisory equipment 
retains the proven space-code-selector type of operation. 
This space- -code system, deve lope ~d by General Ele -ctric, 
has demonstrated its superiority in over 16 years of 
successful operation. 

Get all the facts. Contact your nearest G-E Apparatus 
Sales Office, or write for bulletin GEA-7043, General 
Electric Co., Schenectady 5, N. Y. 513-20 


Progress ls Our Most Important Prodvet 
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CHANCE OPEN-TYPE CUTOUT SALES 


1954 1955 1956 1957 1958 


Chance Product Mana- 
ger Jack Enk points to 
the ever-rising sales 
curve of the Chance F2 
Cutout, and its predeces- 
sor, the Chance F Cutout. 


Product acceptance to help you buy with confidence 


More and more Chance F2 Cutouts appear on power lines across the country 
every day. Utilities are buying these cutouts because they have proven to 
themselves that the F2 will protect their systems from any fault—HIGH, 
MEDIUM, or LOW (and points between). They also know that the F2 
will provide the higher interrupting capacities tomorrow’s systems may 
require, 


44% of these major utilities accept and use the F2 


Here Are Net Incomes tor 144 Operating Electric Utilities’ 
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Totah 144 companies $1,555,191.548 $1408456672 | 
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7) MAmAcemenT Newer 9S 


Utilities from coast-to-coast, impressed with the ruggedness and full range 
effectiveness of the F2, have written it into their standards. These utilities 
are sold on the F2’s ability to protect their systems against high, medium 
or low fault currents. Some of the utilities on this list published in Electrical 
World have more than 10,000 Chance cutouts in service. That’s real product 
acceptance! 


You can buy F2 Cutouts with confidence, 
sure that you’re getting these advanced 
features so important for the protection 
you need: 


@ EXPENDABLE CAP assures wide-range opera- 
tion on any fault. A small disc in the cap is 
ripped off on high fault currents, permitting 
the double-venting required to hold shock and 
strain to a minimum. On low and medium 
faults, the disc stays in place. By keeping the 
gases under the cap, the F2 single-vents to 
give protection against these lower faults. 


FUSE LINK EJECTOR makes doubly sure the 
cutout operates on low fault currents. Teamed 
with a small-bore fusetube, it assures low 
fault current interruption. Vitally important 
to load-break operation. 


POSITIVE LATCH holds fuseholder with a 
“bulldog grip”... keeps the cutout from open- 
ing under vibration or impact. Even if the 
fuselink is not installed tightly (or slips or 
stretches after installation), the fuseholder 
will not drop out. The latch cannot be welded 
shut because it is not a primary current- 
carrying element. 
ALL-BRONZE SLEET HOODS at both ends 
completely protect vital contact areas under 
all weather conditions. These all-bronze sleet 
hoods, and extensive use of copper alloy in 
the F2, guarantee trouble-free, peak per- 
formance, even in the most contaminated 
atmosphere. 
The F2, in voltages of 5.2, 7.8, 15 and 27 KV, 
and in 100 and 200 ampere ratings with 
interrupting capacities as high as 12,000 
amps, are available from local stocks. 
CHANCE F2 CUTOUTS ARE ALSO AVAILABLE IN 
COMBINATION WITH LIGHTNING ARRESTERS 


CENTRALIA, MISSOURI 
(A. B. Chance Company of Canada, Ltd., Toronto) 
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*Trademark 


“Superforms* help me 
keep lines in service” 
..- DISTRIBUTION ENGINEER 


“To me, the word ‘Super- 
formed’ means a number of 
plus values: 

‘Service continuity to 
keep our customers satisfied 

. low maintenance costs 
; : . in short, greater depend- 
ability and savings.” 
Everywhere, Distribu- 
tion Engineers - - - the men 
technically responsible for 
keeping customer lines in 
service .. . acclaim Fanner 
Superforms. A-1586A 


FANNER 
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ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at. supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 
The Fanner Manufacturing Co. 
Brookside Park—Cleveland 9, Ohio 


Division of Textron, Inc 


nel 


Change in Accounting Cuts PG&E's Rates 


The California Public Utilities 
Commission has authorized changes 
in the depreciation accounting of 
Pacific Gas & Electric Co which 
will result in a reduction of $3.1 
million per year in the raise in 
gross revenue originally requested 
by PG&E for natural and liquid 
petroleum gas, in the rate increase 
proceeding now under way. : 

PG&E Attorney John E. Morris- 
sey announced on the last day of 
the previous series of public hear- 
ings that the company had con- 
cluded it would be in the interest 
of its customers and investors to 
adopt accelerated depreciation for 
income tax purposes and to change 
its present book depreciation prac- 
tices from sinking fund to the 
straight line method. These were 
the changes which the Commission 
has approved in the new ruling. 

The company now is on a 2% 


sinking fund depreciation basis. It 
will change to straight line remain- 
ing life method for book purposes 
and accelerated depreciation for in- 
come tax purposes, with the tax 
savings flowing through to its cus- 
tomers. 


Reduced Request Foreseen 


Company officials have informed 
the Commission that this will bring 
a reduction of $3.1 million from its 
request for a general increase in 
gross revenue of $16,805,000 per 
year. 

The monthly raise, which the 
company said would amount to 
about $1.05 per month for the 
average residential customer, in- 
cluded the offset already granted of 
35¢ per month. The remaining 
70¢ would be reduced to 57¢ per 
month increase, if authorized by 
the Commission. 


Cooperation Follows Quebec Election 


A continuation of the “live and 
let live” attitude on the public-vs- 
private power question by Quebec’s 
newly-elected Liberal government 
was indicated by two recent an- 
nouncements from the provincial 
government. 

One was the appointment of an 
experienced civil servant, Jean- 
Claude Lessard, as Chairman of 
the Quebec Hydro-Electric Com- 
mission, in what was interpreted as 
a move to take Quebec Hydro out 
of politics. Previously, Lessard had 
been Deputy Minister of the fed- 
eral government’s Department of 
Transport and, more recently, vice 
president of the St. Lawrence Sea- 
way Authority. Lessard holds a 
Master of Business Administration 
degree from Harvard and _ has 
served on several Royal Commis- 
sions. 

A second significant develop- 
ment was a government announce- 
ment that huge hydro developments 
would be authorized shortly. As a 
first step, Quebec Hydro will be 
conceded all unharnessed power 
sites on the 250-mile Manicouagan 
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River, one of the four major rivers 
flowing south into the St. Lawrence. 

The only existing development 
on the river is a 292,400-hp in- 
stallation of the investor-owned 
Manicouagan Power Co. There 
has been no hint or expectation 
that this firm would be taken over 
or interfered with. 

Development of the Manicouagan 
River is expected to follow a plan 
prepared by the previous National 
Union government, calling for an 
outlay of about $700 million, three 
dams, and three power plants total- 
ling 4,500 Mw. Power will be 
brought into the load areas with 
460-kv transmission. 

Another indication of the state 
of public-private power company 
relations was Shawinigan Water & 
Power Co’s reaction to the sale of 
5,800 of its customers to Hydro- 
Quebec. The Shawinigan statement 
announcing the transfer said it 
“would prevent duplication of lines 
and equipment and would effect a 
logical consolidation of distribution 
by Quebec Hydro in the growing 
metropolitan area which it serves.” 
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LINE of BULLETIN 700 
RELAYS IS COMPLETE ! 


THESE IMPROVEMENTS 
ARE IMPORTANT! 


These improved Bulletin 700 Type B 
and Type BX relays are establishing 
new standards for relay life and re- 
liability. New design increases me- 
chanical life by at least 5 times...a 
new contact motion insures at least 10 
times greater electrical reliability. 
Double break, silver contacts never 
need maintenance, and the new molded 
shown with 2 N.O. and 2 N.C. con- coil is impervious to the most severe 
tacts. Made with up to 8 poles in atmospheric conditions. 
various arrangements. ; These new A-B relays—with their 
extra millions of trouble free operations 
at no increase in price—are a bargain 
, in the relay field. Write for complete 
TYPE BX universat relay shown 4 details, today. 
with 4 poles having both N.O. and ‘ 


N.C. contacts. Additional contacts on 
the 6 and 8 pole relays are N.O. only. 


TYPE B general purpose relay 


ENCLOSURES 


for the Bulletin 700 relays 
are styled by Brooks Stevens 
— internationally famous in- 
dustrial designer. Note the 
“‘family"’ resemblance of 
these enclosures. 


TYPE BR Butietin 700 convertible contact relay 
shown with four poles. Made with up to six poles in line 


No other relay offers such simplicity in 
changing contacts from N.O. to N.C. 


NEMA Type 1 for general 
purpose applications with 
wrap-around cover for 
ready accessibility. It has a 
“quality” appearance. 


NEMA Type 4 enclosure 
for applications that require 
a watertight and weather- 
proof seal. 


NEMA Type 7 enclosure 
for NEC Class 1, Group D 
hazardous gas locations. 


or vice versa) —it takes only 60 seconds! 

A four pole unit provides any of the 
contact combinations otherwise avail- 
able only with five relays of the fixed 
contact type. You can reduce your relay 
inventories. In tests, this relay has 


proved it will provide many millions of 


trouble free operations. Double break, 
silver contacts never need servicing. 
Also, each relay can have one or two 
complete and full rated contacts added 
to its base—in the field—without in- 
creasing space requirements. If you 
don’t know about the Type BR relay, 
let’s get acquainted. 


ALLEN-BRADLEY J tioror’ 


Member of NEMA CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. + In Canada: Allen-Bradley, Canada Ltd., Galt, Ontario 





Quality 
Control 
q Centers 


ss» the mark of a modern plant 


providing the utmost in reliability, safety, 
convenience, and lasting beauty 


The superior quality of Allen-Bradley control cen- 
ters provides a modern and attractive installation 
—one that you'll be justly proud to have in your 
plant. The cost is commensurate with the quality 
of the workmanship—but you’ll never have reason 
toregret your decision. Furthermore, Allen-Bradley 
control centers arrive completely wired and tested 
—and installed costs are usually substantially lower 
than that of individual starters. 


The flexibility of A-B control centers makes 
them readily adaptable to changing needs. Indi- 
vidual units can be added or modified without 

Allen-Br adley internal rewiring. In addition, entire sections can 
Bulletin 798 be added to meet future plant expansion. 

Multi-Unit For the finest in control centers, you cannot 

Control Center surpass Allen-Bradley’s Bulletin 798. Write today. 


4 This shows A-B Bulletin 700 
control relays mounted in an 
A-B control center unit. 
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A-B control centers can be 
equipped with a wide variety of 
components. These Bulletin 849 
timers are used on an auto- 
matic conveyor line. 


Sate tay 
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This shows A-B control center unit with popular 
A-B Bulletin 709 solenoid starter and circuit breaker. 





eee q This huge, 48-foot A-B con- 
meee ‘trol center houses 101 A-B 
- * Bulletin 709 solenoid motor 
starters. It is designed to 

permit an addition containing 


50 more Bulletin 709 starters. 
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Postwar Business Activity: Fourth Recession Due? 


1954 Dollars 
(billions) 


FRB Index of Industrial Production 


(left scale) 


Gross National Product 
(right scale) * 





i 
“figures in constant dollars; 
in 1960-dollars, GNP is now $507 billion 


1950 


Source: Morgan Guaranty Trust Company 


Fourth Recession Near—But ‘New Style’ 


Once again, recession threatens to clip business wings. This, of course, comes as 
no surprise—US businessmen have had to tangle with some 40 business slumps in 
the past 150 years. They’re accustomed to making-do with the conventional spurts 
and sags of business. But businessmen may find a surprise awaits them in the 
period ahead. For rather than conforming to the pattern set by its three postwar 
predecessors (chart above), the next recession is likely to veer off in a new direction. 
And it will carry US business into a “new style” slump, according to a recent 
analysis by McGraw-Hill’s Economics Department. Here’s what that means: 


¢ Gross National Product, the total volume of business, will not decline much, 
if at all, in a new style recession. 


© Instead, Gross National Product will continue moving along at a high level. And 
it may even edge upward slightly. 


e Not every business will be hard hit. Some key industries will hit the skids, but 
business overall will go through a rolling readjustment, with some things up, 
some down. 


© These readjustments, while leaving some lines of business relatively unscathed, 


will leave business as a whole with little or no vigor. 


The vague outline of recession looms overhead more clearly as we enter the fall 
months. Consumers, for the first time this year, are paring their spending plans; so 
are corporations. And homebuilding remains sluggish. The general scene leaves 
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economists prophesying recession for late this year or early next. And the econo- 
mists can find plenty of support from history. 


Minor recessions have upset business once every 3.5 years, on average, stretching 
all the way back to the early stages of the Industrial Revolution. And recessions 
have kept right on pestering business during the postwar period on about the same 
schedule. Thus, on a cyclic basis alone, we'll be ripe for recession next year. 


Nevertheless, business still shows strength, and may not weaken seriously for a 
number of months, if at all this year. The normal autumn pickup in employment 
and factory production will serve as a cushion, as will brisk retail sales during 
the Christmas rush. So too, the Federal Reserve Board, spilling easier and easier 
money into the economy, may well dispel the recession apparition for the time being. 
But these are fleeting signs of strength; not enough to sustain business through 
the long haul. Still, it is clear now that business has enough momentum to carry 
through 1960 at an ascending level. Enough momentum, in fact, to set an all-time 
record for Gross National Product. 


Gross National Product is now running along at an annual clip of $507 billion. 
That’s $2 billion over last quarter’s figure, and about $26 billion (or 5%) higher 
than a year ago. Chances are, we'll see GNP hit an annual rate of more than $510 
billion by year-end (previous record: $490 billion in 1959). 


Then Why Talk Recession? 


Two harbingers, basically, are bearing ill news for business. First, business plans 
for capital spending are faltering. This reverses a trend which, as early as last fall, 
had indicated businessmen planned to spend a record $37.9 billion for new plants 
and equipment this year. Now, these hopes have been dashed. In June, business- 
men reported to the Commerce Department that they were toning down their 
spending plans, though ever-so-slightly, for the first time this year. And follow-up 
government surveys show spending plans have been cut still further. This has 
an ominous implication for the outlook, since capital spending is the most critical 
element in the ups and downs of business as a whole. 


Consumers sound the second sour note for business ears. Consumers are balking 
at the counter. It is clear now that retailers are in for some heavy going in moving 
consumer durable goods—appliances, automobiles, etc.—after the turn of the 
year. The midsummer survey of consumer buying attitudes by University of Michi- 
gan indicates people have reduced their buying plans 12% since the last reading 
was taken in February. This is doubly bad news, since the consumer, thus far, 
has saved the day for business, despite lagging capital investment and industrial 
production. 


Why the Sag in Capital Spending? 


Hopes for a rip-roaring 1960 were placed largely on record capital outlays for this 
year. They haven’t materialized. Two factors can be blamed. One is an over- 
ample supply of manufacturing capacity. And the other is soggy business profits. 


Industrial production is still bubbling along just a shade off its all-time high set 
this January. Latest figures from the Federal Reserve Board, released a week 
ago, showed factories were operating at 109 (on the revised Index) in August. 
That’s one point below the July figure, and just two points short of the January 
record. The Fed blamed depressed steel production for the August decline. Out- 
side the steel industry, production is holding up near record levels. But despite 
this, manufacturers say they are operating at only 83% of available capacity (they 
report they’d like to be running at 94%). With more plant available than they can 
use, companies are hardly enthusiastic about increasing capital outlays. 
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Furthermore, business profits have been sliding off, although they are still high 
in dollar terms. Profits in the second quarter were off about 6% from the first 
quarter. But that’s not too sorry a showing. Profits in the first quarter were run- 
ning at a record annual rate of $25 billion, after taxes. Thus, profits are still 
fairly good, and should total something like $24 billion, after taxes, by year-end— 
a healthy sign. 


Add business profits to the amounts businessmen are setting aside for depreciation 
this year (about $24 billion) and it looks like corporations would have the financial 
wherewithal to keep right on expanding their capital investment if they had a 
mind to. In fact, so-called “cash flow” (money set aside for depreciation and 
retained profits) will be at an all-time high this year. Thus, corporations will be 
in an excellent position to get their creaking and antiquated production facilities 
back into shape. That’s a job that would require nearly $100 billion, according 
to McGraw-Hill estimates. If a generous share of these spending needs could be 
translated into spending plans next year, business would undergo a burst of activity. 


Dwindling Consumer Sales Are Keyed to Autos 


The expectation that sales will taper off next year in consumer durables is based 
largely on current auto sales. Auto dealers have moved some 6.6 million domestic 
and foreign makes through their showrooms this year. So it’s been a good year 
for autos. Perhaps too good. To have another bumper year like it in 1961 
would be abnormal; it simply wouldn’t fit the historic pattern of ups and downs 
in the auto industry. Nor would it conform to the declining pattern in consumer 
buying attitudes. In the case of autos, and other consumer durables, of course, 
hard and effective selling could modify the dim outlook decidedly. 


In fact, the salesman is emerging as a key, if not the key, figure in the 1960's. 
We've already seen this year how consumer sales can rescue faltering business. 
The war and postwar shortages are all behind us. Abundance is emerging as the 
most striking characteristic of the Sixties. And with it, the art of selling emerges 
as a basic economic process—far more basic than some business leaders have yet 
come to see. The US economy has the productive capacity, the goods, the markets 
and the money to make 1961 another good year—if the salesman knuckles down 
to his chores. 


Effective work in sales departments is just one possible offset for a deep plunge 
by the economy. Another possible offset would be increased government spending. 
And, if history repeats, another will be a pickup in the housing market, stimulated 
by the availability of more money at lower interest rates. 


Incidentally, easier money is already being felt in the building industry. The Fed- 
eral Housing Administration reported applications for mortgage insurance increased 
17% in August. And the Veterans Administration received 12,370 requests in 
August to appraise new homes, up from a mere 8,483 in July. 


In addition, personal income continues to climb to higher ground. And, while 
consumers seem a bit hesitant to increase their consumption of durable goods, 
their spending on food, clothing and services keeps right on expanding. 


The economy had a chance to demonstrate its rugged constitution and ability 
to roll with a blow by taking right in its stride a shift from a $12 billion federal 
deficit in fiscal 1959, to a $1 billion surplus in fiscal 1960. Clearly, an economy 
that can absorb wallops like that, with little more than a quiver, is not going to be 
knocked completely off its base by any “rolling readjustments” ahead. And, while 
the prospect is that the coming readjustment will have something of a downward 
tilt, enough hard work in sales departments this fall and next year could wipe 
out the decline, and put the business curves back into their upward climb. 
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Power Statistics 


Capacity ) June 
Dec. '59 Peak. . . } million kw. . 
Est. Dec. '60 Peak} June 


Fuel Consumption... . . 
Coal—amillion tons 
Oil—amillion barrels. 
Gas—billion cu ft 


Net Income Class A & B Co’s—$ million...... . 


Residential Customers—millions 
Revenue per kwhr 
Avg kwhr per customer 
Avg annual bill 


Business Statistics 


Indexes: 1947-49 = 100 
FRB Industrial Production 
ENR Construction Cost 
BLS Cost-of-living 


New Orders for Machinery (1950 =100).. 


NEMA Sales 
Insulation materials. en. . . 
Electric appliances ' 99 


Wholesale prices 
Motors and generators 142.2 
Transformers and regulators 142.5 
Switchgear and fuses 175.3 


GNP-—- annual rate-—$ billion... ... .. 1 st qtr. 498.0 


Year Ago 
150.22 
113.5 
134.3 


59.84 
11.25 
48.59 


154 
170.2 
124.9 


172 


153 
119 


145.9 
149.7 
178.9 


470.4 


Annual 
Change % 
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Significant changes: While appliance sales gained 9 points in June, they fell still further behind 1959’s pace. Elec- 


tric ranges, and dryers, sold well in first half, but water heaters were off 9%. 
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A MAJOR ADVANCE IN 
SUBSTATION PLANNING! 


| 
—_ . 


Requires No More 
Space Than a 


= 7 <4 
Q 3 {> a. , > 
. By he , : Load Tap-Changing 
By-Pass Switch tie. , rs 19 * : ‘i Transformer 
Disconnects iy) a a, Pie 
Regulator Without eet mh tS x | | 
i ae at ri 
i ra 


Interrupting 


Service ry P r 


Independent 
Single-Phase 
Regulation 


Shipped Completely 
Assembled or as 
Separate Components 


« 


NEW FROM PNM eee Ne Lt | & 


REGU/TRAN 


Only REGU/TRAN adds complete minimum investment, you can procure REGU/TRAN 
flexibility to load tap-changing transformer alone, add regulators and by-pass 
transformer installations switches as you need them. Economical. Meets the 
problem of unbalanced loads and varying lengths 
of single-phase feeders. 


New REGU/TRAN — a unique, integral Regulator- 
Transformer assembly now available to substation 
planners! Versatile — with true independent phase Result: improved service, maximum unit utility 
regulation of three-phase power. Flexible. For a and safety . . . less maintenance expense. A-1362 





ALLIS-CHALMERS NEW MINIMUM-INVESTMENT APPROACH 
TO SUBSTATION REGULATION, TRANSFORMATION 


REGU/TRAN 


INDEPENDENT PHASE REGULATION — Three 
single-phase regulators improve voltage control, 
increase revenue. 


MINIMUM INVESTMENT — Buy REGU/TRAN 
transformer first. Add regulators, by-pass 
switches as you need them. 


MOBILE — Shipped complete or separately for 
on site assembly. 


FULL KVA CAPACITY — Full kva rating carried 
on any tap position. 


TAILORED REGULATION — If just +5% regu- 
lation is needed, that’s all you purchase. No 
need to pay for unused voltage range. 


LINE-DROP COMPENSATORS — Potential and 
current transformers included. Nothing more to 
buy or connect. 


VERSATILITY — Use REGU/TRAN transformer, 
regulators as separate units. Remove a regula- 
tor for emergency service elsewhere, trans- 
former continues in service. 


SAFETY — By-pass switches are fully visible. 
Permit de-energizing regulators and control 
without interrupting service. 


LOW MAINTENANCE COST — Perform regula- 
tor inspections, service anytime — no waiting 
or weekend overtime cost. Unit construction 
makes untanking fast and easy. 


More REGU/TRAN facts? 
Write, wire or call... 


A 
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CLEAN, UNCLUTTERED APPEARANCE 
with sealed-tank construction has 
no external braces to trap debris, 
reducing costly cleaning and re- 
painting requirements. Entire line 
is computer-designed to provide 
minimum height and weight, quiet 
operation, ample overload capac- 
ity and corona-free performance. 
All transformer accessories are 
conveniently grouped to reduce 
inspection and maintenance time. 


LOW-COST, EFFICIENT DISTRIBUTION 
REGULATORS. Now 33% lighter, shorter 
with famous Feather-Touch control. 
Super-sensitive and responsive to 
voltage changes — 1% control ac- 
curacy and 20% range of regulation. 
Mechanical strength 40 times normal 
short-circuit conditions on all Vari- 
Amp positions. New oil-level sight 
gauge reveals oil level at a glance. 


RELIABLE, COMPACT BY-PASS 
SWITCHES. All operations are 
performed in complete safety 
and in proper sequence. Visible 
= break switch opens both leads 
to the series windings .. . safe- 


. ly interrupts exciting current. 


Locks securely — no accidental 
dropping of load. 


REGU/TRAN, Feather-Touch and Vari-Amp are Allis-Chalmers trademarks. 


<<) ALLIS-CHALMERS -..- Pacing Power Progress 


Power Equipment Division * Milwaukee 1, Wisconsin 





ELECTRIC HEATING 


Electric Heating Helps Flower Propagation 


CHARLES F. CHUNGLO, Farm and Rural 
Sales Consultant, Western Massa- 
chusetts Electric Co, West Spring- 
field, Mass. 


It has often been stated that when 
a good product does not gain ac- 
ceptance by the general market it is 
time to review the promotion meth- 
ods or the method of application. 
We found that electric heating 
cable for plant propagation was in 
this category and so we made a 
careful analysis. The fertilizer 
which was formerly used as a heat 
generator beneath a few inches of 
soil in the hotbed was not available. 
Manufacturers of electric heating 
cable promoted its use beneath 4 
to 6 in. of soil in the hotbed. 
Farming methods had changed 
tremendously but we in the electri- 
cal industry were still attempting to 
get farm folks to remove 6 in. of 
soil from a hotbed, carefully install 
electric heating cable, cover it with 
hardware cloth, and then place the 
soil back on top of the cable. 
Apparently, we neglected to cal- 
culate the tons of soil that would 
have to be handled and the new 
invention—the mechanical rotary 
tilling machine. You can well im- 
agine how 50 or more feet of elec- 
tric heating cable wrapped around 


the cutters of a rotary tilling unit 
sells this method of soil heating. 

So we decided that we had bet- 
ter get the cable out of the soil if 
we were going to gain revenue from 
this product. After testing many 
methods of installation, we settled 
on two practical and easy-to-install 
methods which have gained rapid 
acceptance in our territory. The 
photo (left) shows a display which 
we used to promote heating cable 
attached to the sidewall of the hot- 
bed and another method of placing 
the plant propagating flats directly 
on the cable. 

If plant starting flats or boxes 
are used, the heating cable is looped 
throughout the bed with a distance 
of approximately 7 in. between the 
runs of cable (photo right). The 
boxes are placed close together on 
top of the cable to eliminate heat 
loss. The thermostat or thermostat 
bulb is placed in one of the flats. 
Since the thermostats can be set at 
any temperature ranging from 35 
to 100F, optimum growing condi- 
tions can easily be maintained. 

When a grower desires to propa- 
gate his plants directly in the soil 
within the hotbed, the cable is at- 
tached to the sidewalls. Beds up 
to 6 ft in width require a heating 
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cable which is rated at 10 w per 
running foot surrounding the entire 
bed. 

For example, a bed 6 ft wide 
by 50 ft long would require one or 
more cables with a total of 1,120 w. 
The cables should be attached to 
the sidewalls with porcelain or wood 
cleats. The height of attachment 
would be determined by the type of 
structure used for propagating the 
plants and the type of plants to be 
grown. Surface temperatures of 
the cable are not high enough to 
burn or have a detrimental effect 
on leaves which might be in con- 
tact. 

Electric heating cable installations 
of three to five kw are now common 
in our territory. The largest instal- 
lation to date, 26 kw is used to 
protect chrysanthemums from frost 
damage. There was snow on the 
ground when the photo at left was 
taken and the grower was getting top 
prices for his late crop. 

These same plastic covered beds 
will be used for growing tomatoes 
in the spring. 

We know electric heating cables 
for plant propagations are a good 
load builder and they also help our 
customers Farm Better Electrically. 

(More Selling on next page) 
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END 
TREE-TRIMMING 
PROBLEMS 


By using aerial (field spun) 
cable for distribution lines, 
practically all tree-trimming is 
eliminated during the installa- 
tion and for the rest of the 
cable life. 


The freedom from mainten- 
ance experienced with this type 
of installation makes it a very 
economical distribution plant. 


x « * 


For descriptive literature on tools for 
spinning aerial cable, write or phone 


ansas 


GE Introduces Street 
Lighting Luminaire 


A mercury vapor luminaire, tail- 
ored specifically for street lighting, 
has been developed by the General 
Electric Co. 

The unit incorporates a radical 
change in refractor lens design that 
will boost street lighting efficiency 
and turn brightness away from bed- 
room windows, according to com- 
pany engineers. 

The luminaire, M-250-R, will 
operate with 100-w, 175-w or 250-w 
“Bonus Line” mercury vapor lamps. 

Photometric efficiency for resi- 
dential street lighting, three times 
the light and six times the life of 
filament units of the same wattage, 
is Claimed for the new unit. 

This efficiency was achieved by 
introducing curved surfaces to the 
refractor lens prism, allowing a 
7-deg “bend” to light ray emission. 
Previous designs bent light only 20 
to 25 deg, GE engineers said. 

The company is planning an eco- 
nomical trial program for utilities 
and municipalities. 


Arizona PS Helps 
Dealers in Lighting Push 


Arizona Public Service Co not 
only cooperates with local dealers 
but, from time to time, sends sales- 
men out on a door-to-door effort to 
push certain items. A “Back-to- 
School Lighting Special” is a good 
example. 

A one-month effort in the Phoenix 
area last fall produced these results: 
Public Service salesmen racked up 
402 individual sales; dealers sold a 
total of 300 lamps. 

Utility marketing specialists se- 
lected a study lamp that sold for 
$14.95 (regular price $19.95). 
Eight lamp dealers were enlisted in 
the campaign, and Public Service 
salesman actually sold for them. 

The dealer paid half the $2 com- 
mission and the lamp manufacturer 
picked up the other dollar. In addi- 
tion, Public Service customers re- 
questing a lighting demonstration in 
their home received a 150-w lamp 
bulb free. 

Arizona PS purchased additional 
advertising space during the month- 
long special, listing the eight deal- 
ers’ names as well as the special 
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company telephone extension used 
during the campaign. 

In addition to the 702 three-way 
study lamps added, prospects for 
later sales were listed. 

Dealers were especially delighted 
with the way lamp sales were stimu- 
lated in their stores many weeks 
after the utility’s promotion ended. 

This year, Consolidated Edison 
Company of New York is launching 
its lighting campaign during back- 
to-school month. Held in coopera- 
tion with local lamp manufacturers 
and New York City’s major depart- 
ment stores, the promotion features 
lamps carrying the Certified Lamp 
tag of Electrical Testing Labora- 
tories, Inc. 

Con Ed is telling the lighting 
story on radio, TV, and car cards 
in buses and subways, in company 
display windows, truck posters and 
billboards, providing a city-wide 
background for advertising and lamp 
promotion by department stores. 


National Electrical Week 
Materials Being Readied 


Plans for National Electrical 
Week, 1961, are now in full swing. 

A Planning Guide will be distrib- 
uted to 6,000 industry leaders and 
groups throughout the country in 
mid-October. It will outline how 
various participating groups can 
plan and carry out their own Na- 
tional Electrical Week observances. 

Observance materials will be 
offered through the NEW headquar- 
ters, including speeches, reproduc- 
tion proofs of the NEW emblem, 
special pamphlets and display ma 
terials, Edison Replica Lamps, and 
television film clips. 


EEI to Exhibit at 
N. Y. World’s Fair 


Edison Electric Institute will be 
an exhibitor at the New York 1964- 
65 World’s Fair. The trade asso- 
ciation expects to have 50,000 sq ft 
at the Fair, the maximum space per- 
missible to a single exhibitor. 

Ernest R. Acker, president, 
Central Hudson Gas & Electric 
Corp, will be chairman of an ex- 
hibit-planning committee of 17 
electric company executives. 

(More Selling on page 116) 
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NOW 


Alcoa aluminum 
patented integral web channel bus 
available 
in 8 sizes 


You can now get all the advantages of aluminum integral web channel bus in a new 
broad range of sizes. 

This patented* design, introduced by Alcoa in 1956, has been expanded to eight 
sizes, providing capacities from 2,800 to 12,000 amperes. 

The web construction provides an integral shape for a bus conductor having unusual 
mechanical strength and high electrical efficiency. The large section modulus offers 
high structural strength to resist external loading and short-circuit stresses. The 
economical disposition of metal provides high current-carrying capacity at a low cost. 

Moreover, you can make joints, taps, and splices by clamping, bolting, or welding. 
The table shows the sizes, capacities and weights from which you can choose to meet 
your exact needs. 

Additional sizes can be designed to meet other specific needs. For complete informa- 
tion, contact your Rome representative. Or, if you'd like a copy of our “Alcoa Aluminum 
Bus Conductor Handbook,”’ write: Rome Cable Division of Alcoa, Dept. 1-90, Rome, N. Y. 

*PATENT NO. 2,904,621 


Nominal Currentt Wt./ft. 
(amperes) (Ibs.) 


tBased on 30°C rise above 40°C ambient still air 


ROME CABLE 
DIVISION OF ALCOA 
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FLUIDICS* at work 


Permutit Precipifator treats sewage effluent to provide cooling-tower 
make-up water at the Municipal Electric Lighting & Power Plant, Rich- 
mond, Ind. Consulting engineers: Black & Veatch of Kansas City, Mo. 


Consider sewage effluent as a 
second source of cooling water 


Problem: This generating station needs 
plenty of water for its cooling tower. 
The river supply fluctuates. It must be 
augmented. 
Solution: Working together, the Munic- 
ipal Electric Lighting & Power Plant, 
Richmond, Ind., and its consulting 
— came up with a potential 
7,000,000-gallon-a-day additional 
source: the city’s sewage-plant effluent. 
Now there’s no question about water 
supply—even in the future, when the 
plant reaches its ultimate design ca- 
pacity of 150,000 kw. Cooling-tower 
make-up may now come from the 
river, from the waste effluent, or be 
a mixture of both. 
How? To turn sewage-plant effluent 
into usable cooling-tower water, you 
must stabilize the water and remove 
turbidity. Clarify, stabilize, give it the 
right chemical characteristics—process 
it in large quantities at low cost. 


The Permutit Precipitator® you see 
in the picture above does this job. It 
was chosen because of its unique solids- 
contact features, which insure complete 
treatment at economical installed and 
operating cost. 


Bulletins available: Operating details 
on Permutit Precipitators are contained 
in Bulletin 2204. Also available: “Out- 
line of Water Treatment Equipment,” 
Bulletin 4433, and our waste-treatment 
guide, Bulletin 4486. For copies, write 
to: Permutit Division, Dept. EW-90, 
50 West 44th Street, New York 36, 
New York. In Canada, the Permutit 
Company of Canada, Ltd., 207 Queen’s 
Quay West, Toronto, Ontario. 


*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
ebanes involving fluids. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 





Portland GE Has Mobile 
Cooking Exhibit 


Portland General Electric Co’s 
Cavalcade of Cookery is touring the 
utility’s 2,700-sq-mile service area. 
Purpose: To bring to restaurants, 
hospitals, schools and churches the 
latest electric commercial cooking 
equipment. 

Featured in the show are a 6-kw 
counter oven, a 12-kw griddle, a 
deep-fat fryer, and a hotplate. 

The show carries and recom- 
mends a 400-amp panel for restau- 
rants and other feeding operations 
which would use the equipment. 

“We feel the heart of any restau- 
rant is in the capacity of the service 
panel and we try to encourage the 
installation of a panel which will 
insure the ease of future growth,” 
said Ralph Conover, commercial 
cooking specialist in charge of the 
exhibit. 

A 3-hp heat pump is also shown. 
The demonstration points out that 
cooking and air conditioning go 
hand in hand. 

In addition, both 42-gal, 9-kw, 
quick-recovery, and 100-gal, 20-kw 
water heaters are included in the 
travelling exhibit. 


Arkansas P&L Offers 
All-Night Lighting 


“The Nightwatcher,” an all-night 
automatic lighting service, is now 
available for all Arkansas Power & 
Light Co customers. 

The unit will be installed and 
maintained, including bulb replace- 
ment, by the company. Cost: $3 
per month, for 4,000 hr of lighting 
service per year. 

“Customer acceptance was excel- 
lent” during a trial period begun 
in July, 1959, according to Division 
Manager H. L. Leftwich. 

Lighting units consist of an en- 
closed luminaire with twist lock re- 
ceptacle in the head, a photoelectric 
switch for automatic control, a 4-ft 
mast arm, and a 300-w, 5,100- 
lumen, 2,500-hr street lighting lamp. 

“*The Nightwatcher’ will enable 
all customers to enjoy low-cost 
night-time protection and _ con- 
venience, just as mest of our com- 
munities have with modern street 
lighting systems” said Vice President 
W. M. Shepherd. 
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WAYS 
that I-I-E 
could build 
transformers 
cheaper 
(but doesn’t) 


1. Use cheaper core materials. 
Losses would be higher or the 
transformers would be heavier. 
I-T-E continues to use grain- 
oriented silicon steel for maximum 
flux density. 


2. Reduce the number of coil turns. 
This would save wire. But the 
transformers would be noisier, 
and losses would be higher. Who 
wants that kind of economy? 


3. Skimp on tank construction. 
Would you want to risk tank 
leaks or transit damage? I-T-E 
double-welds seams inside and 
out... uses heavy gage metal that 
stands up. 


4. Use substitute insulation. We 
could give it a fancy trade name 
and present it as new. I-T-E uses 
only time-proven materials—to 
insure longest transformer life. 


5. Reduce or eliminate coil 
bracing. Short circuits can tear 
transformers apart inside. I-T-E 
braces them to withstand short 
circuit stresses. 


6. Cheat on winding spacers. What’s 
to keep adjacent turns from touch- 
ing in case of a short circuit? Only 
the spacers. Cut down on them, 
and your transformer is on bor- 
rowed time. 


7. Wind discontinuous coils. We 
could quit winding all coils from 
continuous, unbroken wire. Wind 
each disc separately and braze 
together. And hope you never 
have a short circuit. 


8. Use flimsy radiators. Trouble 
with radiators is they stick out 


like bat wings. Flimsy construc- 
tion would cut costs. But damage 
could suddenly become a big, 
expensive problem. 


9. Cut down on the finish. This 
would just cost you more in 
frequent repainting. I-T-E shot 
blasts inside and out. Applies one 
prime coat and two finish coats. 
Keeps rust out. 


Bulletin 5802-1A covers I-T-E 
transformers in detail. Write 
I-T-E Circuit Breaker Company, 
Dept. TR, 1900 Hamilton St., 
Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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News About People 


McKenzie Named Chattanooga Board Chairman 


Roy McKenzie Sr has been named chairman of the Electric Power 
Board of Chattanooga. He succeeds the late L. J. Wilhoite. 

McKenzie has served as a member of the board since April, 1939, and 
was named vice chairman in January, 1959, following the death of 
B. H. Odom. 

He served as a teacher and secretary of the Mountain City Business 
College from 1913 to 1919. McKenzie was owner of the American 
Commercial School in Allentown, Pa., from 1919 to 1927 and since 1922 
he has been president of McKenzie College in Chattanooga, Tenn. 


@ ROY McKENZIE SR 


Hayes Becomes CL&P Chief Engineer 


Vincent J. Hayes has been named chief engineer of the Connecticut 
Light & Power Co. 

Hayes joined the utility’s test department in 1926, was made an assistant 
engineer in 1929 and was transferred to the engineering department in 
the same capacity in 1937. 

He became an engineer in 1945 and was promoted to electrical engineer 
in 1950. In 1959 he was named assistant chief engineer. 

Hayes is a Fellow in the American Institute of Electrical Engineers, 
receiving the honor in recognition of his role in planning a unified trans- 
mission system for the three major utilities in Connecticut. 


VINCENT J. HAYES > 


Sylvania Senior Vice President Elected 


Arthur L. B. Richardson has been elected a senior vice president of 
Sylvania Electric Products Inc. William F. Rueger has been named 
secretary of the company, and will continue as a senior division counsel. 

Richardson, in his new post, will have over-all responsibility for the 
administration of several corporate departments, including public relations, 
industrial relations, and purchasing. 

He joined Sylvania in 1945 and since that time has had the responsi- 
bility for the activities of Sylvania’s law department. In 1953, he was 
elected general counsel, in 1954, secretary, and in 1959 became vice 
president and general counsel, continuing to serve as secretary. 


q@ ARTHUR L. B. RICHARDSON 
(More News About People on page 120) 
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News kv 
G&W Oil-Fuse Cutouts 
are full-rated for II0 kv BIL duty! 


G&eW Type FC72, 15 kv Oil-Fuse Cutouts have 
full 110 kv BIL and high interrupting ability for 
today’s distribution circuits. Impulse withstand 
level is 110 kv under standard 144 x 40 micro- 
second wave and 60-cycle one-minute withstand 
is 50 kv. 


The Type FC72 Cutout can interrupt 7000 am- 
peres asymmetrical (4200 amperes symmetrical) 
on single-phase operation at 13.8 kv, or 100,000 
kva, symmetrical, on three-phase applications. 
Continuous-current rating is 200 amperes. It can 
break load currents up to 300 amperes where 
power factors are 50% or higher and can break 
magnetizing and load currents of 100 amperes at 
power factors of 20% or less. Metal-to-metal 
flanged surfaces with retained gaskets and a 
heavy wall dome area make this device applic- 
able for use in hazardous locations. 


The new GéeW 15 kv Cutout is safe, simple to in- 


stall, easy to operate, and requires little main- 
tenance. In-line construction with operating 
shaft running horizontally through the cutout 
dome makes possible coupling of gang-operated 
cutout shafts in a straight line. Operating handle 
rotates beyond dead center to lock both “On” 
and “Off” positions. The interrupter unit with 
fuses and replaceable switch contacts is raised 
into the dome above the oil when the cutout is 
switched to the “Off” position. They are access- 
ible when dome is swung back on its hinge. Dome 
cannot be opened while switch is in the “On” 
position. 


Repeated tests of the GW Type FC72 Oil-Fuse 
Cutout show it will operate five times at full in- 
terrupting rating before inspection or replace- 
ment of oil is needed. 


Contact your G&W representative for complete 
information, or send for Catalog CC. 


* BLUE ISLAND, ILLINOIS 
CANADIAN MFR. ¢ POWERLITE DEVICES LTD. * TORONTO, MONTREAL & VANCOUVER 


ne Ge.W ELECTRIC SPECIALTY COMPANY 
rev 3500 WEST 127th STREET 


C 60-2 superior quality standards—inspired specialized design 
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Virginia Electric & Power Co has 
made the following appointments: 
George T. Robbins, system super- 
intendent of tree and brush control, 
system transmission and distribu- 
tion department, Petersburg, Va.; 
Henry P. Noble Jr, superintendent 
of transmission, transmission de- 
partment, Petersburg; William L. 
DeCamps, district superintendent, 
distribution department Alexan- 
dria, Va.; Ivan Hall, district super- 
intendent, electric distribution de- 
partment, Hampton, Va.; John R. 
Haden, manager, Virginia Beach, 
Va.; Charles L. Sale, Albemarle dis- 
trict manager, Williamston, N. C.,; 
John P. Kelly, manager, Arlington, 
Va.; Peter A. Tokarz, manager, 
Warsaw, Va.; Alfred B. Cornell, 
assistant superintendent of transmis- 
sion, Petersburg, Va.; and L. L. 
Bond, assistant director-industrial 
section, area development depart- 
ment, Williamsburg, Va. 


Gilbert Associates, Inc, Interna- 
tional Engineers & Constructors, 
has made the following promotions: 
Leslie D. Staver to chairman of the 
board and chief administrative of- 
ficer; Malcolm Duncan to president 
and chief executive officer; and 
James R. Stoudt to executive vice 
president. 


Ontario Hydro-Electric Power Com- 
mission has appointed W. Dennis 
Gillman director of accounting, suc- 
ceeding K. C. Coleman who re- 
signed because of ill health. 
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Bourne Gets 50-Year Award 


William G. Bourne Jr, (right) vice president of 
Commonwealth Services Inc, has been honored for 50 
years’ service with Commonwealth and its predecessors. 
He is shown in the photo receiving an engraved watch 
from W. B. Tippy, president. 

Bourne joined the investment banking firm of Hoden- 
pyl, Walbridge & Co in 1910 and helped guide the 
firm through a series of mergers which culminated in 
the formation of Commonwealth & Southern Corp in 
1929. He was elected treasurer of that corporation in 
1936, and assumed his present duties in 1949. 


PERSONAL BRIEFS 


Long Island Lighting Co has made 
the following promotions: Russell 
M. Grogan, manager, and Arnold 
T. Jorgenson, assistant manager, of- 
fice of production, transmission, and 
construction; and Joseph A. Stack, 
senior staff assistant to vice presi- 
dent-finance. 


The following staff changes have oc- 
curred at Portland General Electric 
Co: Jim Hunt succeeded Nick 
Mason, who resigned to start his 
own firm, as manager of commercial 
and industrial sales promotion; Jack 
Cottingham was named commercial 
sales manager; Pat Valentino be- 
came Willamette Valley Division 
sales manager; Pete Perrine took 
over the job of Tigard district man- 
ager; and Ralph Hanna assumed 
residential activities in Beaverton. 


Northern States Power Corp has ap- 
pointed Peter W. Breck manager of 
gas sales development in the Min- 
neapolis general office; Lewis J. 
Crain, Faribault Division manager; 
and Darrell D. Butterwick, sales 
manager of the Southwestern Divi- 
sion at Montevideo, Minn. 


Albert T. Lloyd has been appointed 
eastern residential and commercial 
sales manager of the New York 
State Electric & Gas Co. 


J. E. Kaufman has succeeded T. D. 
Ector as Florence district manager 
for Carolina Power & Light Co. 
Bruce Flegal has retired as Northern 


Division superintendent for Okla- 
homa Gas & Electric Co. 


Herbert E. Mundt has retired as 
chief structural engineer of Wiscon- 
sin Electric Power Co’s plant engi- 
neering department. 


Consolidation of the engineering 
and operations department of Brit- 
ish Columbia Hydro-Electric Com- 
mission has resulted in the follow- 
ing appointments: John B. Hedley, 
consulting electrical engineer; Col 
D. C. Stephenson, consulting con- 
struction engineer; Eric H. Martin, 
Construction Division head; Neil A. 
Magrath, Electrical Planning Divi- 
sion chief; Eamon Crowley, Pro- 
gram Control Division head; A. G. 
Ballantyne, Civil Engineering Divi- 
sion leader; and E. G. Tallman, 
Civil Planning Division head. 


F. S. Elfred, chairman of the board, 
Peabody Coal Co, has been named 
chairman of the program committee 
for the 1961 Coal Show of the 
American Mining Congress to be 
held in Cleveland, Ohio, May 15-18. 


Carlos C. Wood has joined Sikorsky 
Aircraft, a division of United Air- 
craft Corp, is engineering manager. 


Macallen Co has named A. Shirley 
Gray, general manager, John E. 
Johnston, treasurer, and William H. 
Banks, resident manager of opera- 
tions at Newmarket, N. H. 

(More News About People on p 122) 
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For strength 
.. economy 
. versatility 


BETHLEHEM 


Ato 


CORE WIRE & 


i? 
k 


a 


S166 act far tgh-tension conductors 


Rethonized ACSR core wire is Soa 
in 3 coating weights. 


Bethlehem ACSR core wire gives these 
high-tension wires the strength of steel 
they need for long spans. And that 
strength also helps them to hold up in 
stiff winds and ice storms. 

Stranded about standard aluminum 
electrical conductors, Bethlehem ACSR 
core wire has a time-tested zinc coating 
that assures trouble-free stranding. Our 
unique electrolytic process, called beth- 


anizing, bonds virtually pure zinc on the 


steel wire . . . smoothly and uniformly 
for long-lasting corrosion resistance. 
Three bethanized coating weights are 
available: standard (A), heavy (B), and 
extra heavy (C). All three are furnished 
in sizes from 0.1879-in. to 0.0525-in. 
Just a phone call will put you in touch 
with a Bethlehem sales office. Or write 
to us at Bethlehem, Pa., for further in- 
formation on ACSR core wire or other 


grades of steel wire. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





Convenient, 
envelope-type ground- 
line treatment bandage 


Now line crews can apply ground-line 
preservative treatments to poles when 
they do overhead work by carrying 
Chapman Pol-Nu Paks on service trucks 
as standard equipment. This convenient 
pole preservative bandage, available in 
several sizes, comes as a completely 
sealed envelope which is easily opened 
and wrapped around the pole. Chapman 
Pol-Nu, grease-type pentachlorophenol 
compound inside the bandage, protects 
the critical ground-line area from decay 
and insures longer pole life. Mail the 
coupon for complete information on 
Pol-Nu Paks and on Pol-Nu in bulk for 
use with the Pol-Nu Bandage-Maker 
when many poles are to be treated. 


> 


Ae SH PR; 


Slit Pol-Nu Pak on three 
sides and open to ex- 
pose the preservative. 


CHAPMAN CHEMICAL COMPANY 
Leading manufacturer of wood preservatives 
Memphis 1, Tenn. 


Palo Alto, Cal. e Portland, Ore. « Minneapolis | 


Charlotte, N. C. 


Mail coupon for complete data 


Chapman Chemical Company 
P. O. Box 138, Memphis 1, Tenn. 


1 
| 
Please send data on Pol-Nu Pak and | 
information on extending pole life to: | 
| 
| 
| 
| 


Name_ 


Company 


re ee ste ee ee ae ee 


Wrap the bandage 
around pole at ground- 
line and back-fill. 





Michael D. Dingman has been ap- 
pointed sales manager of Fisher- 
Pierce Co. 


Harold L. Barnum has been named 
product manager-mercury consumer 
products, quartz lamps and _ indi- 
cator lamps, for Sylvania Lighting 
Products Division, Sylvania Electric 
Products Inc. 


General Electric Co has made the 
following organizational changes: 
Willard J. McLachlan has been 
named manager of the newly estab- 
lished Electric Utility Systems Engi- 
neering Operation; John J. Huether, 
manager of the new Electric Utility 
Industry Relations Operation; John 
R. Casey, manager of a newly 
established Generation, Transmis- 
sion and Auxiliaries Sales Opera- 
tion; William W. Jenkins, counsel 
to the Electric Utility Sales Opera- 
tion; Harrison T. Todd, manager- 
generation and auxiliaries sales in 
the Operation. Charles B. Seelig 
has been appointed manager-foreign 
industrial and utility sales; Kenneth 
A. Drewry, manager of industrial 
sales; and Vernon A. Rydbeck, 
manager-investor owned utility dis- 
tribution equipment sales. 


A new project operations section 
has been established at GE’s atomic 
power equipment department, San 
Jose, Calif., with Vaughn D. Nixon 
as manager. Edmund K. Nock has 
been made manager-marketing, 
small steam turbine department. 
William H. Dennler has been named 
general manager, Major Appliance 
Division; William J. Pfeif has been 
named general manager, portable 
appliance department and Donald 
E. Perry, general manager, vacuum 
cleaner department, Housewares 
Division. 

William A. Wirene has been pro- 
moted to manager Sales Adminis- 
tration and Employee Relations 
Operation in GE’s Utility Electric 
Sales Operation. Under him, D. Lee 
Chesnut has been appointed man- 
ager-sales procedures and measure- 
ment; Ralph M. Bleak, specialist- 
personnel administration; Robert E. 
Ingmire, specialist-advertising and 
sales promotion; Robert H. Smith, 
manager-manufacturing, outdoor 
lighting department; Marvin L. 
Beck, manager of manufacturing, 
high voltage switchgear department, 
succeeding W. M. Anthony who be- 


came manager of works utilities, 
switchgear department. 


In GE’s insulator department, R. E. 
Bauer now heads the Portland, 
Ore., district; which includes Wash- 
ington, Oregon, and northern Idaho; 
and D. P. Lacock is district man- 
ager of the Pittsburgh area serving 
Ohio, western Pennsylvania, West 
Virginia, and the northwest section 
of Maryland; G. M. _ Boyd, 
manager-engineering, | succeeding 
Howard A. Frey, now general man- 
ager of the department. 


Westinghouse Electric Corp has 
made the following appointments: 
Robert L. Wells, director of the 
newly created management and pro- 
fessional personnel services depart- 
ment; Bruce W. Morrison, area 
sales manager for the Boston dis- 
trict office; James M. Wallace, 
manager of the Manufacturing and 
Repair Division, succeeding Her- 
man R. Larson who retired; Ray H. 
Timmons, manager of the central 
region, and William T. Pitzer, 
assistant to the division manager; 
S. C. Deitrick, sales training direc- 
tor, Air Conditioning Division; 
William T. Rush, sales manager, 
Standard Control Division; Edgar 
C. Barnes, manager of radiation 
protection, atomic power group; 
L. E. Hedrick, manager of the 
Sunnyvale Manufacturing Division; 
Earl G. Lindsay, works manager, 
Little Rock plant, Lamp Division; 
and E. Melvin Bellott, assistant 
manufacturing manager, Lamp Di- 
vision, Bloomfield, N. J. 


Several changes in Westinghouse’s 
field sales organization Air Condi- 
tioning Division, were made. I. S. 
Dunn has been appointed staff serv- 
ice engineer, product service depart- 
ment; Staunton, Va., plant; Roger 
Harman, service supervisor, New 
Orleans, La., Dewey Roberts, as- 
sumes Harman’s previous respon- 
sibilities and will be located in 
Charlotte, N. C.; F.. R. Pearce, 
service supervisor, central region 
Pittsburgh, Pa; and Allen Georgen- 
son, air conditioning and heating 
sales engineer, Pacific Coast. 


Raymond J. Otis has been ap- 
pointed to succeed Edward J. Hart 
as a member of the New Jersey 
Board of Public Utility Commis- 
sioners. Hart resigned because of 
illness. 
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Distiller in Operation 
(Continued from page 69) 


recirculation system is substantially | 
the same. 

This brine-recirculation system | 
offers the advantage that deara- 
tion can be accomplished before 
heating: to reduce the corrosive 
action of the sea water. Also, in 
operating at higher temperature 
when feed treatment is required, 
the recirculation system requires 





less feed treatment than the once- 
through system. The cost of feed 
treatment is an important element 
in the total cost of water. Un- 
fortunately, however, this system 
also places additional burden on the 
feed-treatment chemicals, since they 
must perform satisfactorily with 
much longer brine-residence times 
in the evaporator. Consequently, 
selection of a suitable feed treat- 
ment under these conditions is im- 
portant, and the treatment must be 
consistent with the operating tem- 


perature, the specific nature of sea | 
water and the residence time in the | 


evaporator. 


Because the 100,000-gpd Man- | 


dalay distiller is a pilot plant, it 
was designed to operate on any of 
these three systems. Its operation 


will yield cost and performance | 


data to show what installation will 


be the most practical for the en- | 
visioned distillation plant to pro- | 


duce 5-10 million gpd. 


Hawaiian Utilities Merger | 
Approved by Stockholders 


Waiahi Electric Co and Kauai | 
Electric Co have won approval of | 
their stockholders for a merger of 
the companies. The new utility 
would be called Kauai Electric Co, 
Ltd. 

Although the merger was subject 
to the approval of the Public Utili- | 
ties Commission at the last report, | 
it was expected to be effected Oct. 1. | 

Joe T. Orrick has been named | 
manager of the new utility, and will | 
be in charge of merging details. 

No major changes in personnel | 
are planned as a result of the merger. | 
The Waiahi Electric office at Lihue | 
will be closed, and its employees 
will work at Eleele, which is where 
the Kauai Electric building and 
headquarters are located. 


TRANSFORMER 
TURN RATIO TEST SET 


Measures the turn ratio of new, repaired 
and rewound power and distribution trans- 
formers . . . Checks polarity . . . Quickly 
identifies leads and taps . . . Checks tap- 
changer settings . . . Checks load division 
and calculates current between units or 
banks . . . Detects shorted or missing turns 
.. . Locates concealed faults. 


Portable hand-crank generator model weighs 
31 pounds with leads stored in case. Plug-in 
panel-mounting model available for trans- 
former manufacturers and repair shops. 


Write for BULLETIN 55-W 


‘fT 
ee TY ce CTD 


Electrical and Speed Measuring Equ 
1316 Arch Street, Philadelphia 7 


NATION'S 
LARGEST 


Bee FEDERAL SAVINGS 
pees ASSOCIATION 


a is 
pays you £1 9 “on savings 


© 414% current annual rate, dividends paid quar- 
terly © World headquarters for the savings of 
150,000 individuals, corporations and trusts in 50 
states, 63 foreign countries © Same, sound man- 
agement policies since 1925 © $34,000,000 reserves 
@ Resources over $%-billion @ Accounts insured 
by F.S.L.LC. @ Funds received by 10th of month, 
earn from Ist @© We pay postage both ways 


CALIFORNIA FEDERAL SAVINGS 


WORLD HEADQUARTERS FOR SAVINGS 
FREE! “‘The California Story’’— 
16 exciting pages of men, land and 
money in the Golden State! 
California Federal Savings Association om 
Box 54087, Terminal Annex, Los Angeles 54, Calif. 


fa 


Please send ‘‘The California Story” 

and Cal Fed MAIL-SAVER* [0: 
Name —______— 
Address aces 


City __ Zone _____ State - 


} Funds enclosed in amount of $___ 


OPPORTUNITIES AT CONTINENTAL MOTORS 


New Products Division 


GENERATOR DESIGN 
ENGINEER 


With Degree in Electrical Engineering 
EXPERIENCE:—At least two years’ 
work in electrical design of alter- 


nating current generators, prefer- 
ably in the range of 100 watts and 
20 kw., 60 cps. and 400 cps. The 
design experience must include elec- 
trical calculations, as well as design 
liaison with drafting, building, and 
testing operations. Experience in 
application of silicon rectifiers, and 
in control cabinet circuitry, including 
application of protective relays, par- 
alleling devices, connectors, etc., is 
also desirable. 
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AND FOR 


SERVO ANALYST 


With a Degree in Engineering or Physics 

EXPERIENCE:—Analysis of electric 
generators and voltage regulators 
for stability and transient response, 
using servo-type procedures. This in- 
cludes representation of both linear 
and non-linear elements in block 
diagram form, ready for scaling on 
analog computers; further analysis 
of computer results and recommen- 
dations for improvement of hard- 
ware. 


Send Resume To 


MANAGER TECHNICAL 
PLACEMENT 


Engineering Personnel Dept. 


CONTINENTAL MOTORS CORPORATION 
12800 Kercheval Ave., 
Detroit 15, Michigan 





PRIMITIVE CIRCUMSTANCES are revealed by antiquated SIMILAR CONDITIONS require fans near engines as in- 


appearance of substation structure and lines 


creasing load and warm winter have added to problems 


Rising Peak Loads, Red Tape Vex Virgin Isles 


Growth of air conditioning 
complicate utility’s drive to 


If everything goes just exactly 
right, the Virgin Islands can expect 
to have peak loads and generating 
capacity evened up by 1965. 

At present, however, residents 
and visitors are frequently faced 
with electrical outages approaching 
emergency proportions with their 
household water supply directly 
affected. They suffer the multiple 
inconveniences that come from liv- 
ing with an inadequate and unreli- 
able power supply. 

And growing peak loads caused 
by the growth of air conditioning 
loads and the build-up and expan- 
sion of hotels and resorts don’t help. 

Despite temperatures of 70F and 
80F and low humidity, a growing 
number of hostelries feel air condi- 
tioning is a must for attracting per- 
sons. So do many storekeepers who 
still keep doors open while an air 
conditioner whirs away inside. 
Commercial electric cooking equip- 
ment in the newer hotels and resorts 
adds to the pressure for more power. 

Because St. Croix is about 40 
miles from the other two islands of 
the group, St. Thomas and St. John, 
the Virgin Islands actually has two 
separate power systems. St. Croix 
operates independently, but St. 
John is provided with power from 
St. Thomas via a submarine cable 
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loads, budgetary problems 
boost generating capacity 


which was energized in 1956. The 
group’s total generating capacity at 
present is 9,411 kw (5,961 kw firm). 
The projected total capacity by 
1965 is 20,911 (14,911 kw firm). 

Evening this up with an estimated 
12 to 15% annual peak load growth 
rate is the problem faced by Dr 
Kenneth A. Bartlett, president of 
the Virgin Islands Corp, wholly- 
owned federal corporation created 
by act of Congress in 1949, which 
administers the Islands’ electricity. 


Power Squeeze Felt 


Out of a $2,240,000 operating 
budget for the corporation’s power 
department will come $1,235,000 
for a salt water distillation plant at 
St. Thomas, $400,000 for distri- 
bution system modernization, in- 
cluding substantial step-up in sub- 
stations and feeders, and money for 
a new 2,500-kw diesel generator 
for St. Croix. Associated with this 
last project will be a 3,125-kw steam 
generator to help alleviate the is- 
land’s power squeeze. 

One reason for the squeeze has 
been difficulty in getting a 2,500-kw 
diesel unit at St. Thomas onto the 
line. Installed in December, it has 
operated intermittently and not been 
accepted from the manufacturer. 

The biggest problem, as Dr Bart- 
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lett sees it, is long-range planning. 
Operating under the US Interior De- 
partment, the corporation must pre- 
pare close and exacting budget plans 
two or three years ahead of time. 

Once Dr Bartlett and a profes- 
sional staff of power system advi- 
sors have arranged a budget, it goes 
for approval to the corporation’s 
board of directors . . . and then to 
the Budget Bureau . . . and, after 
changes and/or approval, to Con- 
gress as part of the president’s bud- 
get message . . . and then to a series 
of Interior subcommittees. Finally, 
after passage by Congress, the 
money—or what’s left of it—be- 
comes available July 1. 

“Then added to this,” says Dr 
Bartlett, “comes a delivery sched- 
ule of nine months or more. 

“However,” Dr Bartlett adds, “I 
wouldn’t say we’ve been treated any 
better or any worse than any other 
government agency in our position. 
Actually, the most severe setbacks 
we've had were the delays in put- 
ting the salt water distillation unit 
in operation. It was originally con- 
ceived back in 1956. And it will be 
another year before we have it.” 

But Dr Bartlett believes things 
are starting to look up. Frequent 
power outages of three hours or 
more are still common, but if V. I. 
Corp can squeak by the next heavy 
tourist season (beginning in Decem- 
ber) then it'll be “in free”—barring 
something unforeseen. 
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Debate Dam Authority's Plans 


FPC hears oral argument about plan to enlarge Okla- 
homa hydroelectric project, proposed rate schedule 


A long-standing, complicated case 
before the Federal Power Commis- 
sion, involving Grand River Dam 
Authority’s proposal to enlarge the 
capacity of its planned Markham 
Ferry, Okla., hydroelectric project, 
plus a proposed rate schedule and 
long-term coordinating agreement 
between GRDA and Public Service 
of Oklahoma, was climaxed in oral 
argument before the full Commis- 
sion. 

Opponents in the case—GRDA 
and Public Service on one side; 
Kamo Electric Cooperative (Vinita, 
Okla.) on the other—disagree prin- 
cipally on whether the proposed rate 
schedule and coordinating agree- 
ment between the state-owned Au- 
thority and Public Service would be 
a fair arrangement. 


Basic Disagreement Seen 


GRDA and Public Service say 
yes, adding that some of the benefits 
to GRDA are difficult to pin down 
in a cost-of-service balance sheet: 
firm back-up power by the company 
for the Authority is needed to as- 
sure economic feasibility in financing 
the Authority’s Markham Ferry 
project. Kamo attorneys say no, 
charging that the proposed agree- 
ment favors Public Service, and 
preference customers — such as 
Kamo—will have to make up the 
difference in higher rates to GRDA. 

GRDA also proposes to increase 
the generating capacity at its already- 
licensed Ferry project, on the Grand 
River to 100 Mw. The previous 
license, issued in 1955, called for a 
45 Mw capacity. The dam hasn’t 
been built. 

Randall LeBoeuf, Public Service 
attorney, charged that Kamo op- 
posed the “fundamental issue” of 
whether Markham Ferry Dam 
should be built by GRDA, and the 
co-op’s “other opposition is only a 
means to the end of killing it.” Le- 
Boenf charged that the co-op 
wanted “some other public agency” 
or the federal government to build 
the dam. 

Public Service called for: (1) FPC 
approval of its proposed new rate 


schedule (No. 151) between the 
company and GRDA, (2) The 
granting of the increase in Markham 
Ferry’s proposed generating ca- 
pacity, (3) acceptance by the FPC 
of a long-term coordinating agree- 
ment between the Authority and 
Public Service, and also (4) but less 
importantly at present, an FPC rul- 
ing that the coordinating agreement 
is just and reasonable. 


$500,000 Shortage Predicted 


“The fundamental issue that is 
life and death of the Markham Ferry 
program,” said LeBoeuf, “is that the 
company would furnish back-up 
energy” to the Authority. This 
would be by means of the rate 
schedule and coordinating agree- 
ment. 

Kamo’s attorney, Lambert McAI- 
lister, charged that the proposed rate 
schedule between GRDA and the 
company would produce a $500,000 
shortage in the Authority’s annual 
operations, and GRDA’s preference 
customers would have to make this 
up in their rates. 

Jack Roschach, local Kamo at- 
torney, called the coordinating 
agreement “a vicious arrangement,” 
claiming Public Service wasn’t pay- 
ing its way. He said Kamo was 
“vitally interested in getting Mark- 
ham Ferry built,” but he added he 
also wanted to “make sure it (the 
project) pays its own way.” 


Schedule’s Adoption Urged 


FPC Staff Attorney Drexel Jour- 
ney urged the Commission to adopt 
the proposed rate schedule (No. 
151), and OK the proposed dam 
capacity increase. But he opposed 
acceptance at this time of the long- 
range coordinating agreement. Un- 
der questioning, he admitted the 
coordinating agreement might be 
held for review by the FPC, but 
not made effective at this time. 

“Don’t kill” a Congressional 
mandate—to build the dam—be- 
cause of “a technical reason,” em- 
phasized LeBoeuf. 

The case now fills 8,000 pages, 
with 200 exhibits. 
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GALVANIZED 
STEEL STRAND 
: HAS ALL 


5 


1. Strength 

2. Workability 
3. Ruggedness 
4. Long Life 
5. Economy 


When you select a size and grade of 
strand for a specific job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its ability to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


STEEL & WIRE 
COMPANY, INC. 
Muncie, Indiana 
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PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


AMERICAN AIR SURVEYS, INC. 


* Aerial Topographic Maps & Photos 

¢ Pian & Profile for Transmission Lines 

¢ Aerial Stereo-photos for Planning 

* Topographic Maps for Reservoir Studies 

* Coal Stockpile Volumes by Aerial Method 


907 Penn Avenue Pittsburgh 22, Pa. 
Offices—Manhasset, N. Y.—Atlanta, Ga. 


BLACK & VEATCH 


Consulting Engineers 
Water-—Eiecricity—-Gas—Sewage—Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Endfield St. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design «¢ Reports ¢ Surveys 
Construction «© Jlectric, Steam, Hydro Plants 
Transmission ¢ Distribution «¢ Aeronautical 
Facilities * Besearch and Development « Nuclear, 
@hemical, and Industrial Plants 


160 West Broadway ° New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMAN, INC. 
Engineers 
Design—Construction 
Transmission—Distribution Lines 
Reports— Valuations—Rates 


New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical 
Communcations 
Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 
Branch Office: 20 N. Wacker Dr., Chicago, Ill. 


GIBBS & HILL, Inc. 


Consulting Engineers—Designers—Constructors 


Steam, Hydroelectric, Gas-Turbine & Nuclear 
Power Generation—Electric Transmission & Distri- 
bution Systems——-Power Surveys, Reports & Con- 
tracts—Industrial, Transportation & Communica- 
tion Facilitiee—Water & Waste Treatment Works. 


Pennsylvania Btation New York 1, N. Y. 


DESIGN EXAMINATIONS 
PLANS SURVEY 


WHEN TIME IS SHORT... 


put the solution of your problems up to a 
specialized Consultant. His broad experi- 
ence may save you months of costly 


experimentation. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Line 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintainance of 
Electrical Transmission and Distribution Lines 


1350 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC 
Engineers and Consultants 
Electrical—Mechanical—Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
Boston Washington New York 


JENSEN, BOWEN & FARRELL 


Engineers 


Appraisals—Depreciation Studies—-Property Records 
Cost Trends—Special Studies—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility ¢ Industrial ¢ Chemical 


1200 N. Broad S8t., Philadelphia 21, Pa. 


September 


APPRAISALS 
REPORTS 


PETER F. LOFTUS. CORPORATION 


Design and Consulting Engineers 
Electrical ¢ Mechanical « Structural 
Civil « Nuclear « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


CHAS. T. MAIN, INC. 
Engineers 


Electric, Steam and Hydraulic Projects, | 
Investigations, Reports, Appraisals 
Design and Construction Supervision 


Roston, Maes. Charlotte, N. C. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers—Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 
Consultants to the Power industry 


STUDIES ¢ DESIGN « SUPERVISION 
140 South Dearborn Street, Ohicago 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical * Thermodynamic 
Structural Design ¢ Studies « Supervision 
Power Stations ¢ Transmission ¢ Distribution 

Industrial Plants « 


1333 North Second Street Abilene, Texas 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
Transmission - Distribution 
Electric and Telephone Lines 


Consultants 
505 York Road Jenkintown, Pa. 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC. INC. 


CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


Mount Vernon, N. Y. Norristown, Pa. 
MO 4-7117 Broadway 9-3000 


A. W. WILLIAMS INSPECTION CO., 
INCORPORATED 
Specialized Inspection Service 


Poles, Crossarms, Lumber, Piles, Crossties 
Preservative Treatment and Preservative Analysis 
208 Virginia St., Mobile, Ala. 

New York St. Louis Portland 
Inspectors stationed throughout the U.S.A, 
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FMPLOYMENT e« BUSINESS 


DISPLAYED RATE: 


EMPLOYMENT OPPORTUNITIES: $25.50 per inch. Subject to Agency 


Commission. 


OPPORTUNITIES 


—— 


5 average words as a 


EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all 


advertising appearing on other than a contract basis. 


to Agency Commission. 
AN SDVERTISING INCH is ee 
column, 3 columns—30 inches—to a 


EQUIPMENT WANTED or FOR SALE. ADVERTISEMENTS acceptable 


only in Displayed Style. 


Ye inch vertically on one 


Not subject 
BOX NUMBERS count 


consecutive insertions 


DISCOUNT OF 10% if full 


usiico GEARCHLIGHT SECTION : 


EQUIPMENT—USED 


$1.80 a line, minimum 3 lines. To figure advance payment count 


PROPOSALS, $1.80 a line an insertion. 


as one line additional in undispleyed ods. 


ment is made in advonce for four 
ads (not including proposals). 


Send New Advertisements to Classified Advertising Div. of Electrical World, P. O. Box 12, N. Y. 36, N. Y. 


ELECTRICAL ENGINEER 


Wanted by Chicago, Illinois manufacturer 
for sales promotion work—mature person 
with public utility background—to travel 
out of factory and work with sales repre- 
sentatives. 
P-5321, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


ADDRESS BOX NO. REPLIES TO: Boe No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. Bow 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANOISCO 4: 68 Post St. 


POSITIONS VACANT 


Electrica! Engineer, Board tayout work— 
power, lighting, and control systems; cal- 
culations; and occasional field contacts. Ex- 
tremely wide variety of work with oppor- 
tunity to enter consulting field and grow 
with progressive mid-western concern. 
P-4617, Electrical World. 

Utility Engineers: E.E. and C.£. graduates 
with five years or more experience in utility 
engineering, transmission, distribution, or 
Substation Design, for positions in middle 
east. Single men or men with small families 
only. Prefer actual utility experience or con- 
sulting experience working with utility com- 
panies. Send complete experience and per- 
sonal record to: Miner and Miner Interna- 
tional, Inc. P. oO. Box 748, Greeley, Colorado. 


Hydro Design Engineers—Permanent Open- 
ings for Electrical Engineers and Mechanical 
Engineers experienced in the design of hydro- 
electric projects. Prefer graduate registered 
engineers with 4 to 10 years experience. Ca- 
reer opportunities in Denver office of grow- 
ing organization with excellent employee 
benefit program. Mail resume to Engineering 
Consultants, Inc., 1901 South Navajo Street, 
Denver 23, Colorado. 


Wanted sales engineer to cover Denver-Chi- 
cago and Cleveland areas for manufacturer 
of truck mounted utility equipment. Must 
have sales experience in allied lines calling 
on telephone and electrical power companies. 
Some engineering experience necessary. Con- 
sidrable travel. Salary open. Expenses paid. 
Airmail resume to Paul Cook, District Man- 
ager, Truck Equipment Company, 3963 Wal- 
nut St., Denver 5, Colorado. 


SELLING OPPORTUNIT Y AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment pole line special- 
ties. Western States. Full particulars. RW- 
508 56, Electrical World. 





SELLING opporr UNITY WANTED 


Manufacturer's Rep. contacting Distributors, 
Engineers, Contractors and Industry desires 
two additional lines for Illinois and Eastern 
Missouri. Engineered Electrical Sales, 4060 
W. Pine St., St. Louis, Missouri. 


DON’T FORGET 


the box number when answering adver- 


tisements. It is the only way we can 
identify the advertiser to whom you are 


writing. 
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UTILITY COMMERCIAL MANAGER 
For FAR EAST Assignment 


College graduate, preferably 35-55 years 
old, with 10 years minimum experience in 
utility company commercial procedure, cus- 
tomer relations and customer service. Foreign 
experience desirable. In advisory capacity, 
will direct studies of commercial policies and 
procedures. 


Contract approximately 1 year. Salary sub- 
ject to negotiation. Liberal benefits include 
housing. Family may accompany, expenses 
paid. 

Send resume and state salary required fo 


Commonwealth Services Inc. 
300 Park Ave., N. Y. 22, N. Y. 


HOME SERVICE DIRECTOR 


Graduate Home Economist with adminis- 
trative and supervisory experience to direct 
department in electric utility in large east- 
ern city. Send resume of education, experi- 


ence and personal history. 


P-5344, Electrical World 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


Complete Hydraulic Digger 


and Derrick Mounted Truck 
FOR SALE 


Powers-American Series 300 Heavy Duty 
Platform type construction body. Powers- 
American Pole Master Series PN20-40 Hy- 
draulic Derrick. Powers-American Earth 
Master Series EM-2 Hydraulic Earth Boring 
Machine. Plus other Access. 


Mounted on 1959 International Truck Chassis 
Model B-160. Good Operating Condition. 


For complete details, contact 


FS-5343, Electrical World. 


520 N. Michigan Ave., Chicago 11, Ill. 


U.S. Government 


DEPARTMENT OF THE INTERIOR, Bu- 
reau of Reclamation. Sealed bids (Invita- 
tion No. DS-5402) will be received at Den- 
ver, Colorado, until 2 p.m. Mountain 
Standard Time, October 27, 1960, for fur- 
nishing two, 75,000/100,000/125,000-kva, 
220- to 161-kv, class either triple- or 
double-rated, 3-phase autotransformers; 
and one, 45,000/60,000/75,000-kva, 154- to 
69-kv, class either triple- or double-rated, 
3-phase autotransformer, all with tank- 
mounted arresters for Sioux City Substation 
(Stage 04), Missouri-Oahe Transmission 
Division, Missouri River Basin Project. 
Delivery is desired within 360 days. For 
particulars, address Bureau of Reclamation, 
Building 53, Denver Federal Center, Denver 
~ A Colorado. Floyd E. Dominy, Commis- 
sioner. 
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TRANSFORMERS 


3—2500 KVA G-E 69000—2400/4160Y 
3—2500 KVA G-E 69000—7200/12470Y 
4—2500 KVA W-H 34500—2400/4800 
3—1500 KVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 69000—7200/12470Y 
4—1000 KVA Mol 7200/12470Y—4160 
3—1000 KVA G-E 34500-7200/12470Y 
6— 500 KVA G-E 34500-2400/4160Y 
3— 500 KVA Penn. 13200-120/240 
3— 333 KVA W-H 13200—2400/4160Y 
3— 333 KVA GE 66000—2400/4160Y 
3— 333 KVA Wag. 2400—120/240 
2—1500/1875 KVA Mol. 3-Ph. 40,500— 
4800 F/C equipped 
2—1500/1875 KVA Mol. 3-Ph. 34,500— 
2400 F/C equipped 
2—1500/1875 KVA Mol. 3-Ph. 43800— 
2400/4160 F/C equipped 


TRANSFORMERS WANTED 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 


47 Years’ Dependable Service 


WHO’S WHO in— 
Electrical Equipment Representatives 


Write for free copy of EERA Directory 


C. W. SWARD, Executive Director EERA 
1675 Fifth St. Clermont, Florida 


ELECTRIC UTILITY ACCOUNTANT 


For FAR EAST Assignment 


CPA, preferably 35-55 years old, with 8 
years minimum experience in various phases 
of utility accounting and/or auditing. Plant 
accounting experience desirable. 


Contract 18 months to 2 years. Salary sub- 
ject to negotiation. Liberal —— including 
housing and tax exemption for foreign resi- 
dence. Family may accompany, expenses paid. 


Send resume and state salary required to 


Commonwealth Services Inc., 
300 Park Ave., New York 22, N. Y. 


POWER PLANT ENGINEER 


Mechanical or Electric Engineer with suffi- 
cient experience to supervise operation 
and maintenance of steam power plant. 
Personnel Dept., Ark-Mo Power, Blythe- 
ville, Ark. 





Meetings Calendar 


OCTOBER 


interstate Power Club—Beverly Hotel, New York City, Oct. 3. 


Edison Electric Institute—Prime Movers Committee, Benjamin 
Franklin Hotel, Philadelphia, Oct. 3-5; Transmission & Distri- 
bution Committee, Sheraton Jefferson Hotel, St. Louis, Oct. 
6-7; Power Survey Committee, EEl Headquarters, Oct. 6; Adver- 
tising Committee, New York City, Oct. 13-14; Electrical Sys- 
tems & Equipment Committee, Hotel Northampton, Northamp- 
ton, Mass., Oct. 16-18; Sales Division Executive Committee, 
New York City, Oct. 18-19; EEI Statistical Committee, The 
Homestead Hot Springs, Oct. 27-28. 


Institute of Radio Engineers—Seventh Annual Meeting of the 
Professional Group on Nuclear Science, sponsored jointly by 
PGNS and Oak Ridge National Laboratory, Gatlinburg, Tenn., 
Oct. 3-5; Fall Meeting, Syracuse Hotel, Syracuse, Oct. 31- 
Nov. 2. 


© Wisconsin Utilities Association—Sales & Operating Conven- 
tion, Schroeder Hotel, Milwaukee, Oct. 5-7. 


@ International Association of Electrical Leagues — Annual 
Meeting, President Hotel, Kansas City, Mo., Oct. 5-7. 


® Missouri Valley Electric Association—Sales & Rural Con- 
ference, Hotel President, Kansas City, Mo., Oct. 5-7. 


® Utility Companies of lowa—Annual Management Confer- 
ence, Hotel Fort Des Moines, Des Moines, lowa, Oct. 9-11. 


@ Pennsylvania Electric Association — Electrical Equipment 
Committee, Benjamin Franklin Hotel, Philadelphia, Oct. 6-7; 
Systems Planning Committee, Bedford Springs Hotel, Bedford, 
Oct. 10-11; Meter Committee, Altoona, Oct. 13-14; Systems 
Operation Committee, Castleton Hotel, New Castle, Oct. 20-21; 
Prime Movers Committee, Split Rock Lodge, White Haven, 
Oct. 27-28. 


@ American Institute of Electrical Engineers—Fall General 
Meeting, Morrison Hotel, Chicago, Oct. 9-14. 


© National Electronics Conference—Hotel Sherman, Chicago, 
Oct. 10-12. 
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® National Association of Corrosion Engineers—Northeast 
Region Conference, Prichard Hotel, Huntington, W. Va., Oct. 
11-14; South Central Region Conference, Mayo Hotel, Tulsa, 
Okla., Oct. 25-28. 


@ Fourth Conference on Analytical Chemistry in Nuclear Re- 
actor Technology and First Conference on Nuclear Reactor 
Chemistry—Gatlinburg, Tenn., Oct. 12-14. 


© National Society of Professional Engineers—Fall Meeting, 
Hilton Hotel, Denver, Oct. 20-21. 


© Southeastern Electric Exchange—Engineering & Operation 
Section, Shoreham Hotel, Washington, D. C., Oct. 20-21. 


@ Electric Companies Public Information Program — Second 
National Youth Conference on the Atom, Museum of Science 
& Industry, Chicago, Oct. 20-22. 


© Fuels Conference—Sponsored by ASME and AIEE, Hotel 
Daniel Boone, Charleston, W. Va., Oct. 24-25. 


e American Standards Association—National Conference on 
Standards, Sheraton-Atlantic Hotel, New York, New York, Oct. 
25-27. 


@ Armour Research Foundation of Illinois Institute of Tech- 
nology—Computer Applications Symposium, Morrison Hotel, 
Chicago, Oct. 26-27. 


@ Association of Edison Illuminating Companies — Annual 
Meeting, The Greenbrier, White Sulphur Springs, W. Va., Oct. 
26-29. 


®@ National Rural Electric Cooperative Association—Region V 
Meeting, St. Nicholas Hotel, Springfield, Ill., Oct. 27-28. 


@ Additions this week. 


Electrical World’s Second Street and Highway Lighting 
Conference — Hotels Ambassador, Chicago, Ill., Oct. 
19-20. 
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NO GALVANIC f 
CORROSION 


pee 


REYNOLDS 5005 
high strength, all-aluminum conductor 


There is no chance of galvanic corrosion in contaminated 
atmospheres with 5005 because there is no steel core. 
Elimination of a steel core also. makes splicing quicker and 
easier, makes 5005 lighter in weight—installation and 
handling costs are reduced. Reynolds 5005 is an abrasive 
resistant, high strength aluminum alloy that costs less 
than any other conductor with comparable properties. 
Minimum guaranteed conductivity 53.5%..Complete data 
available from your nearest Reynolds branch office, 
Reynolds Electrical Distributor, or Reynolds Metals 
Company, P. Q. Box 2346-EL, Richmond 18, Virginia. 


Watch Reynolds new TV show “Harrigan & Son”, Fridays, starting October 7; also, “All Star Golf”, Saturdays, resuming October 1S—ABC-TV. And on Sunday, October 16, 
be sure to see the exctusive showing of America's new 1961 cars on The National Automobile Show, direct fram Detroit over CBS-TV, 6 to 7 P.M. EDS ; 





NEW KUHLMAN COIL INCREASES 
MARGIN OF SAFETY—CUTS 
TRANSFORMER WEIGHT AND SIZE 


Smaller—lighter—improved impulse voltage distribution 
characteristics—these are the outstanding features of the 
“all new” Kuhlman ’60 transformer. 


The new design puts more transformer per pound on the 
le, with the same low losses and high performance of 
eavier units. 


Here’s how Kuhlman’s new coil design eliminates weight 
you no longer need: 


| Equalized oiews stress. A newly developed 
equalizing shield protects the winding from 
sudden surges. Voltage stresses are equally dis- 
tributed so that no portion of the winding is 
subjected to the full strength of a surge. Result: 
A more compact coil with improved impulse 
ee distribution characteristics, higher mar- 
gin of safety. 


Improved space factor. In addition to shielding, 
special insulation is used to provide puncture as 
well as creep values. The use of puncture insu- 
lation permits a more compact coil with better 
impulse voltage distribution characteristics. 


Planned cooling. Coil compactness is balanced 
with ample cooling. Generous ducts are placed 
in the windings to provide rapid heat transfer 
and low temperature gradient, thus giving rise 
to longer transformer life. 


& Greater mechanical strength. Insulation crimping 
at the end of each layer of windings has been 
lengthened to increase mechanical support. This 
— support makes a mechanically stronger 
coil. 


All crossing of primary leads is eliminated. Start 
and finish leads come out at opposite ends of 
the windings. 


This use of better and more costly materials results in a 
smaller core and coil, a smaller tank and a general all-over 
reduction in weight and size. 


So why put weight on the pole you don’t need? Install the 
“all new” lighter, more compact Kuhlman ’60. 


KUHLMAN TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. 
Manvfacturers of transformers since 1894 
FACTORIES: Bay City, Mich. © Crystal Springs, Miss. ¢ Salinas, Calif. 








